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THE PSYCHOLOGY OF TESTIMONY * 
BY WILLIAM STERN 


Pp HOLOGY claims to be both a theoretical science and at the 
same time an applied discipline, able to serve in the practical 
flairs of the world. One such practical problem is that of 
estimony (Aussage), a field in which psychology is able not 
ly to demonstrate its importance in everyday matters but to 
so very impressively. It is all the more astounding, therefore, 
that, in spite of these capabilities, the “ psychology of Aussage” 
iould have attained to such different degrees of efficiency in 
ferent countries. In Germany the movement began at about 
turn of the century, initiated by my own investigations and 
yntinued and cultivated by many psychologists, jurists, and 
ysicians. In France, A. Binet contributed important sugges- 
ns, while later on Gorphe published a comprehensive book 
the subject. In other countries, on the other hand, we mect 
it scarce and occasional contributions. Even in America, which 
asts a flourishing psychology of criminology, scant attention 
as been paid to the psychology of the witness. So far as I know, 
Munsterberg’s On the witness stand, published almost thirty 
ars ago, has remained the only monograph written by a 
sychologist on the subject in America. 
lo be sure, some of these experimental procedures for investi- 
ting the psychological features of testimony, developed abroad, 
been taken over and included in American tests—mostly 
nymously. I was glad to discover, for instance, in Healy's 
of tests and in Bartlett’s book on remembrance, certain 
«ls which were very familiar to me inasmuch as I had 
applied them. There are other aspects of the psychology 
lussage, however, that are very little known in this country. 


On the one hand, there is the general problem—the interpretation 
is based upon the last public lecture given by Professor Stern, to t 
if the Psychologists’ League on December 209. 109027 It contains the 
immary in English of his own historic contributions to forensic psy 
The author died in Durham, North Carolina, on March 27, 1938 \ 
nt of his work on the psychology of testimony in its relation to his man 
tributions to psychological science will be found in the obituary notice in th 
n Journal of Psychology, 1938, 51, 770-773 Ed 
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of Aussage experiments; on the other, the practical problem— 
the application of knowledge gained through experiment to the 
procedures of the courtroom. 

In the first half of my lecture, therefore, I shall try to give a 
survey of the development of experimental methods, a kind of 
brief history of the psychology of testimony. In the second half 
I shall attempt to demonstrate the practical importance of these 
results and the necessity for the collaboration of consulting psy- 
chologists as experts in trials. The idea of calling in a psychologist 
as an expert to evaluate the trustworthiness of testimony is one 
that is, unfortunately, but little accepted as yet in the United 
States. In describing to you some of the cases in which I myself 
or other psychologists have worked as experts, I hope [ may do 
something toward bridging this gap in the international dis- 
cussion of the psychology of testimony. 


EXPERIMENTS ON THE RELIABILITY OF TESTIMONY 


Aussage (testimony) means the verbal reproduction of items 
of remembrance referring to a particular experience or event in 
the past. It is necessarily, therefore, the psychology of remem- 
brance which forms the starting point of these investigations. 
Indeed, when I began in r1go1 to examine the correctness of 
recollection among my students, I was determined by theoretical 
interests in the realm of memory rather than by any practical 
considerations. Yet once confronted with the results, I realized 
the importance of this research beyond the borders of mere 
academic psychology. For the crucial outcome demonstrated 
that a perfectly correct remembrance is not the rule but the 
exception; that even the most favorable conditions for witnessing 
and remembering fail to protect people against illusions of a 
more or less serious kind. 

Permit me to illustrate from these half-forgotten pioneer 
experiments. In one of my earliest, I presented to my students 
certain pictures, the content of which was to be reported upon 
after a leisurely period of study lasting forty-five seconds. The 
subjects knew, while they were viewing the pictures, that they 
would be required to report on the content, and the report was 
called for immediately after the presentation. In the reports 
themselves the subjects were asked to include only those pictorial 
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tems which they still remembered with certainty. There was 
the part of the subjects a strong determination to give correct 

reports ; both excitement and emotional inhibition were lacking. 

Notwithstanding all this, the reports contained on the average 

5'4 per cent of incorrect statements—nor did the errors always 

pertain to non-essentials. 

Some weeks later the subjects were again asked to describe the 
pictures from memory—i.ec., without seeing them a second time. 
Though these second reports were only slightly less extensive 
the first, the amount of error had doubled (from 5 per cent 
10 per cent). Apparently the long time interval had_ not 
maged so much the quantity as the quality of the testimony; 
1 considerable degree imagination and confusion had crept 
) the remnants of former impressions. 

After still another interval a final test was undertaken, but 

th a certain modification. Since it is doubtful whether the 

bjects would have applied that maximum of care and consid 
n which are called for from the serious witness in the court 
om, an attempt was made to strengthen their conscientious 
When the reports had been written, therefore, I suggested 
nore rigorous selection of whatever items were remembered 
th complete certainty by saying, “Please underline those 
sages of your description upon which you would take your 
th before a tribunal.” The result was surprising. There were 
subjects, to be sure, who narrowed down the extent of 
reports markedly and by omitting erroneous passages 
proved the quality of their testimony. But such procedure 
not at all typical. There were many subjects who felt so 
in of their report that they were willing to confirm prac 
lly all details by oath—the incorrect with the correct. There 

, on the average, one or two “ perjuries ” committed in each 
lividual’s description. 

\n example will illustrate this point. One of the pictures, 
h represented the household moving of a painter, was 
ribed three weeks later as follows by a young man by no 
ns the poorest among the subjects. All the items in italics 
was ready to confirm by oath. 


moving. H head (in th ght rney He 
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t , ‘r-u cart drawn by a white horse carries his 
nt of the cart a girl is sitting { big packing box serves 

s t ns in her hand. In her left arm there lies a statu 
youth; in her right arm she holds a stuffed bird with 
Be nad tire v f r% come mattresses standin ym fhe ch rr 

uaskets with boxes, brushes and pots. Orn 


Even though the reader has before him no copy of this picture 
by which to check the description, there are certain general 
tendencies which may with profit be pointed out. There is here, 
first of all, a tendency to overstate the number of items, an 
inclination toward exaggeration which is a very common feature 
of remembrance. Thus in the successive descriptions of another 
picture there occurred the transformation of three trees first into 
a grove and later into a veritable forest. In the example quoted 
above there is a second point worth mentioning: a substitution 
of items originating in a logical need for completeness. The 
woman, described as seated on a packing box, was actually 
sitting on a sofa. The insertion of the packing box was not, 
however, due to a continuous transformation of the mnemic 
image; it was due to a need for logical completeness. The 
subject remembered the seated woman but not the object on 
which she sat; since she must have been sitting on something, 
he interpolated an obvious object. Had he at all suspected his 
packing box of being conjecture, not memory, he would not 
have confirmed it by oath. On the contrary, he believed it to be 
a real remembrance. This tendency toward logification—the 
transformation of the unordered and fragmentary chaos of 
memory images into an ordered, logically satisfactory, and 
reportable whole—gives rise to many errors in testimony. 

Stull another source of delusion arises from the verbal formula 
tion of the testimony itself. Possibility of error comes about here 
in two ways. (1) When testimony is given repeatedly at dif 
ferent time intervals, the expressions employed in the first descrip 
tion come to be more clearly remembered than the objects or 
events themselves. In short, with repetition the verbal form 
gradually becomes stereotyped—a sign that in place of pictorial 
remembrance of objects, verbal remembrance has been introduced. 
(2) But language is also ambiguous. If words alone are repro 
duced, it may happen that in a second or third deposition they 
will occasion different mental images. For example, one subject, 
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’ 
in describing the artist’s moving, used the poetic phrase, “A 
painter is approaching the gateway of a new life.” A few weeks 
later the word gateway was still firmly lodged in his mind, but 
its original metaphorical import forgotten. Consequently he 
wrote, “ A moving van is passing through a narrow gateway.” 
Of such a gateway there was no trace in the picture. 

By still further experiments along the lines indicated above, 
we were led to the elaboration of a procedure that has become 
| kind of standard method in Europe. The crucial point in this 

cedure is the attachment of a cross-examination to the report. 
We found that, so long as a witness was able to tell his story 

a connected manner (as did the subjects in the first experi- 

t), the danger of his going astray was far less than when he 

; constrained by cross-examination. A new test demonstrates 

is fact, to a degree beyond expectation. Here too a picture 

used, since the comparison between objective stimuli and 
ms reported is thus simplified. 

[he picture used shows a German farmer’s living room with 

few pieces of simple furniture. The farmer and his wife, 

king their meal with their son, wear characteristic costumes. 
In a cradle lies the baby. The objects in the picture are colored 
trusively. The subject was allowed one minute for inspection, 
mediately after which a coherent report and then the replies 


cross-examination were demanded. For this second part a 
{ numerous questions was prepared. Most of these questions 
neutral, concerning persons and things, actions, qualities, 
ial relations actually present in the picture. Eighteen referred 
ors, while twelve leading questions were inserted to suggest 
xistent objects or qualities. These latter questions were 
riably worded expectantly: “ Wasn't there a clothes press in 
picture?” or “ Didn’t the boy have on any shoes? ” 

[his experiment was carried out with many children at the 
levels of seven, eleven, and thirteen years, and with boys at 
ige of about sixteen to eighteen years. Without any excep 
the reliability of the reports in the first part of the experi- 

nt was remarkably better than that of the answers in the 
nd part. Summing up the scores on the coherent report 

(that is, before cross-examination) for all subjects without regard 

to age, we found an average of 10 per cent errors. This per- 
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centage is perhaps not too alarming, although important enough. 
The average distribution of answers to questions in the cross- 


ce 
examination, however, ran as follows: 


r cent, correct 
I Or 29g pel nt, erroneous 


] | 
or 11 per cent, unspecified (“I do not know”) 


From these figures one can draw two important conclusions: 
(1) the reliability of testimony drops from a level of go per cent 
in the coherent report to a level of 60 per cent in the answers to 
cross-examination; (2) in cross-examination the witness, not 
having the correct answer in mind, prefers to give an incorrect 
one rather than admit by the words “I do not know” his 
inability to answer. 

The psychology of the “I do not know” is important to the 
practician; the phrase may bear several interpretations. “I don’t 
know ” may be the escape of the lazy person who does not want 
to exert himself or of the shy person who does not venture to 
say aloud what is for him a confused notion. “I don’t know” 
may also, however, be the reply of an independently-minded 
individual who will not respond when memory images are either 
confused or totally lacking. Such independence is, unfortunately, 
a rare phenomenon. To many witnesses a question acts as an 
imperative: “ You must answer.” They dare not confess their 
I don’t know,” they 
may be unable to maintain it against the insistence of an inquirer 


“ 


ignorance. Even when they start with an 


who repeats his question, hammering it home in persistent 
phrases. 

Here, of course, we come to the central point of the whole 
complex of problems—suggestion. It was one of the most impor- 
tant conclusions of the Aussage experiments that leading ques- 
tions are capable of exercising a well-nigh fatal power. If the 
expectant tone of the question is very impressive (“Don’t you 
recall that the man had a stick in his hand? ”) and if the person 
being questioned does not possess great independence and resist- 
ance, it may well happen that the inquisitor will pack many of 
his opinions into the witness through questions—many more than 
through the factual recollections he elicits from him. 

In the experiment with the picture of the farmer’s room, for 
example, twelve leading questions were interspersed in the 
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inquiry of each individual. On the average, three of these were 


answered in the affirmative; 1e., three non-existent objects were 


stated as existent. Combining the results of all the subjects, 
from seven to eighteen years of age, we find that the right answer 
no” was given to 59 per cent of the questions; the false answer 
yes” to 25 per cent; and the indefinite answer “I don’t know ” 
16 per cent. The younger children, as would be expected, 
proved to be much more suggestible than the older, but even in 
adults the test elicited again and again high degrees of 
uggestibility. To grasp fully the significance of these figures 
must remember that this situation—an experiment—was 
vithout hurry or emotional excitement; that immediately after 
attentive observation of the picture it was possible to evoke 
m the subjects unrestricted afhrmation of the existence of large 
bjects (a clothes press, a hanging lamp) which were not in the 
cture, and this merely by the tone and text of the questions. 
[he following example, though somewhat extreme, illustrates 
point. A twelve-year-old gir! examined the picture of the 


farmer's room. To the leading question, “Was there not a 


lothes press in the picture?” she answered, “Yes.” Here | 


digressed from the prepared list of questions in order to put to 


r some further queries about the nature of the non-existent 


clothes press. On all these points she gave detailed information. 


What color was it?” “Brown.” “Where was it?” “In the 
ght corner.” “ With one or two doors?” “Two.” “Were 
he doors open so that you could see the contents?” “ Yes, 
thes.” “What was standing on top of the clothes press? ” 
\ flower pot.” Had I cared to continue this chain of questions, 


should have been able to elicit from the girl a completely 


mistaken description of the picture, and I as the questioner should 


been guilty of this distorted testimony. 


Though this case was exceptional, there was no reason to 
nsider it pathological. Hysteria is, to be sure, often charac- 
rized by an inclination toward excessive confabulation and a 
erging of reality and fiction, but occasionally one can find 
logous attitudes in healthy persons, especially during certain 
riods of life. The prephases and beginnings of puberty con 
itute such a period. One may find in almost every group of 


hildren of this age, especially among girls, one or another whose 








10 WILLIAM STERN 


emotional disbalance and overactive imagination make of her a 
bad and even dangerous witness—and this without a conscious 
inclination toward the telling of lies. Such individuals, unfor- 
tunately, have very often a strong suggestive power over friends 
and classmates; and suddenly within a school class a rumor 
springs up, is accepted, and spreads with the shocking rapidity 
of fire or an epidemic. 

The problem of rumor we also made the object of experimental 
research. The simple method of successive repetition from sub- 
ject to subject was first used by myself and my pupils. Recently 
Bartlett has made a more comprehensive application of the 
method in his book called Remembrance, which includes many 
striking illustrations. The point to be emphasized is not only 
that rumor takes over correct, incorrect, and even unbelievable 
items with the same lack of discretion, but that the content is 
changed according to the specific interest, the grade of intellectual 
apperception, or the emotional response from one narrator to the 
other. In the process the finer nuances of conjecture or doubt 
become solidified into downright facts. Thus after a few stations 
of transfer the original content may not only become unrecog- 
nizable but even directly reversed in meaning. In an experiment 
the change can be followed step by step. A text is read to A, 
who writes it down afterward from memory; A’s report is read 
to B, whose written deposition is read to c and so on. 

All the experiments described thus far are open to one objec- 
tion. They are too distant from real life. In real life witnesses 
have to testify about events and actions that they have experi- 
enced—experiences which attract the interest to a much higher 
degree than do lifeless pictures. Possibly a subject careless and 
suggestible concerning the indifferent items of a picture would 
prove an excellent observer and reporter when dealing with real 
and lively events. This suspicion induced the experimenters to 
elaborate the so-called reality-experiments, to prepare, as it were, 
theater scenes, though in such a way that the persons present 
would not become aware of the fictitious character of the occur- 
rence. Then later they would be called on to testify. 

The very first close-to-life experiment of this kind was con- 
ducted on my suggestion in 1901. The famous German crimi- 
nologist, F. v. Liszt, inspired by our earlier experiments with 
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pictures, wanted to adapt the new method to particular forensic 
requirements. The following incident was therefore arranged 
during a meeting of his seminar. Out of a scientific controversy 
between two of the students there developed a quarrel which 
increased in vehemence until one of the participants drew a 
volver. At this point the professor intervened—and asked for 
written and oral reports from the witnesses. 
Although the witnesses were students of law who should have 
known the conditions of testifying, none of them was able to 
a faultless report. The number of errors for each individual 
iried from four to twelve. The wrong statements accumulated 
toward the second half of the occurrence; i.e., toward the more 
xciting events. This last result is especially important, showing 
; it does that increasing interest not only did not augment but 
was in fact detrimental to the exactness of the testimony. The 
<planation here is that interest in the apparent seriousness of 
hight was accompanied by a strong emotional shock. Affectiv: 
ictions inhibit exact observation and reliable remembrance. 
Sometimes, on the other hand, the situation is just the opposite. 
\ witness must testify about an occurrence at which he was 
resent physically but without any interest or attention—a con 
m, that is, the reverse of excitement and interest. To 
ximate such a circumstance, another experiment was con 
ted in my seminar. The meeting was held, as usual, in a 
minar room which contained a small library, the books from 
ch could be used only in the room itself; all the students 
v that taking books from the room was strictly forbidden. 
During my lecture a stranger entered the room. He asked my 
mission to look at a book in the library, spent a short time 
ling in the room, and then went away taking the book with 
The students, in the meantime, had paid no particular 
tion to the man or his action. A week later they were 
ished at being required to give Aussagen about the incident 
the appearance of the man. 
It might be supposed that the subjects would plead distracted 
ntion and make but few statements. Surprisingly enough, 
wever, they avoided such cautious procedure in order to make 
imerous statements—which turned out to be, of course, largely 
incorrect. No judge could have assembled from the hodge-podge 
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of contradictory information any fitting notion of the appear- 
ance or dress of the man or of such details as whether he wore 
glasses or not. The principal question, formulated cautiously 
and with no attempt at suggestion, was, “ What happened to 
the book he was reading?” It was answered correctly by a 
small minority; a few others abstained from answering; but the 
majority declared, “He put it back in the book case.” This 
result contradicts one very common rule concerning the judging 
of testimony. It is the practice, if there are two groups of 
witnesses whose statements are opposed to each other, to accept 
as correct the deposition of the larger group. In our case, 
however, the jury, acting thus, would have been misled. 

One may object to the experiment outlined above on the 
ground that the event was so unimportant and the witnesses 
ignorant of the fact that they would have to testify. But is not 
this the conditions in thousands of cases of witnessing ? Say 
there has been an automobile accident or a scuffle with subsequent 
fight in a saloon. Witnesses are then required to testify about 
events antecedent to the crucial one. Did the chauffeur fail to 
give the proper signal? Which of the two men drew a knife 
first? Very often bodily presence may go along with complete 
lack of attention and observation; and the inquirer’s insistence— 
“The event happened just before your eyes; you must have 
observed it "—is psychologically unsound and often nothing but 
a misleading suggestion. 

The significance of such “ reality experiments ” is not exhausted 
by their contribution to scientific understanding. Their training 
value needs to be especially stressed. So many people whose 
duty it is to extract testimony from others—judges, lawyers, 
prosecutors, welfare workers and the like—have no idea at all 
of what it means to testify, for they have never themselves been 
under the compulsion to serve as witness. There is no more 
effective way to learn how memory works, how leading questions 
influence remembrance, than to be a witness oneself. A reality 
experiment should belong to the permanent stock of instruc- 
tional devices in seminars for all kinds of professional inquirers 
mentioned above. 


PracticaAL APPLICATIONS 
Before going into the practical applications of the researches 
indicated above, I must emphasize one limitation of my report. 
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The practical applicability of psychological methods does not 
depend solely upon the scientific results of experimentation; it 
is dependent also upon the structure of the institution involved. 
In this case the performance of a witness and the manner in 
which he must depose his knowledge are closely correlated with 
the whole make-up of justice and especially with the rules of 
the court. These institutions deviate considerably in America 
from those familiar to me in my former activity as expert. For 
xample, a fundamental divergence in procedure involves the 
part which different members of the tribunal take in questioning 
the witness. Since the testimony of a witness is in the last 
nalysis intended to contribute to the revelation of the truth, 
t is the custom in some countries to appoint an impartial person 
is the most adequate inquirer. In such countries it is the judge 
who summons the witnesses and conducts the cross-examination. 
In the United States, on the contrary, witnesses are examined 
the defense and the prosecution, in the hope that by such 
tithetic confrontation a balance in the favor of truth will be 
ired. These differences in customs lead to different practical 
ipplications. 
One more reservation I must point out here. The work which 
| am describing deals not at all with the phenomena of inten- 
nal falsification—the telling of lies and the committing of 
perjury. These problems are important, but they are already 
better known and better guarded against than are the more 
ubtle ones of unintentional falsification. In other words, my 
thesis here is that subjective sincerity does not guarantee objective 
ruthfulness, and whatever practical suggestions can be made 
will turn upon this assumption. 
We turn, then, to practical applications. A beginning has been 
made here, though much remains to be done. A long time and 
hard struggle were necessary before a few court officials and 
others interested in trial procedure began to realize that psy- 
hologists could fill a vital need in evaluating the trustworthiness 
t evidence. To be sure, the testimony in the majority of cases 
loes not require technical psychological analysis. But there are 
crucial trials—and crucial witnesses, whose depositions may deter- 
mine the whole future course of life for the defendant. To pick 
ut such cases, to call in consultant psychologists and give them 
the opportunity to observe and examine witnesses, and finally 
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to incorporate the psychologists’ expert testimony in the ultimate 
evaluation of the depositions—this is the true psychological 
wisdom which we must strive to incorporate in responsible 
representatives of law, education and welfare work around the 
world. 

This is one side of the picture. The psychologist on his part 
must also learn to change his attitude, must prepare to learn 
anew when confronted with practical tasks. It is not possible 
to approach living witnesses and the particular conditions of 
their testimony with mere farmer’s room pictures and figures 
concerning memory illusions and suggestibility. Even reality 
experiments offer an artificial simplification compared to the 
seriousness and complication of actual events. Investigations of 
this sort are indispensable in opening our eyes to new facts and 
in providing us with the necessary tools for psychological analysis. 
But just as the physician, in treating the individual, must go 
beyond the limits of what he has learned in the physiological 
laboratory, so the consultant psychologist must have incorporated 
the methods and theories of his science to such a degree that he 
can deal in a sovereign way with the individual witness. Sov- 
ereignty means above all elasticity. Each trial and each indi- 
vidual present unique features and call for particular procedures. 
Sometimes it is not so much an experimental as an_ historical 
method that must be applied. The psychologist may have to 
reconstruct the history of a given body of testimony, tracing it 
back to its first appearance and its true origins. 

The trial itself, for instance, is usually not the first time that 
the witness is called upon to give his report. He has talked with 
others, he has been exposed to rumors, and, above all, he has 
been questioned on a number of previous occasions, frequently 
in a more or less suggestive way. The final transformation of 
all these experiences into the last deposition may sometimes 
impress the judge or the jury as entirely spontaneous and reli- 
able, but it is the psychologist’s work to reveal its true worth— 
or lack of worth—by a reduction to origins. For example, I 
was called in at one time as psychological expert in the case of 
a male teacher accused of having committed sexual offenses with 
his girl pupils. The main witness, a girl of fourteen or fifteen, 
gave the court a very vivid description of the specific activities of 
the defendant. Months before the girl had been questioned for 
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the first time by a detective who had undertaken the preliminary 
inquiries after rumors had arisen in the town. Though the 
detective was present at the trial, the court was about to dismiss 
him, since his presence seemed superfluous. In my capacity as 
psychological expert I intervened and asked permission to put 
a question to him. “How did you question the girl?” I asked. 
“Oh,” he replied with pride and self-confidence, “when she 
was at first reluctant to give positive items, I insisted urgently and 
then asked her, ‘Did he not do thus and so (giving specific 


details) f It was almost the exact wording which this man 
had suggested that the girl reproduced later on in an apparently 
pontaneous manner before the jury. This fact alone, of course, 
ould not decide the case; testimony by suggestion might not 
cessarily mean falsification. The authenticity of the girl’s 
port was, however, in this instance shattered to such a degree 
that the acquittal of the defendant was the result—an acquittal 
ised upon this finding in connection with certain others. 
It is not by chance that I have chosen this instance concerned 
with an adolescent. Children constitute a group of witnesses 
which is for the consultant psychologist the center of interest 
nd main field of his activity as an expert. Above all, therefore, 
ir expert must be a child psychologist." There are two reasons 
for this particular emphasis on non-adult witnesses. (1) Though 
many officials connected with trials may have a fair psychological 
ipproach to adults, they lack insight into the mental make-up 
f children and adolescents, thus failing to an astounding degree 
handling them. Even fatherhood is no protection against 
this failure. (2) A second reason—more important, since it 
riginates in the children themselves—is that the undeveloped 
nly half-developed mind, much more than that of the mature 
lult, is exposed to factors that tend to distort and falsify testi 
Unstable self-control, a tendency to use lies as a means 
clf-protection, accessibility to rumors and suggestions, a lean 
toward illusions of perception or memory, lack of under 
ding of the items to be reported on or the seriousness of the 
‘uation—these factors play particularly prominent roles in the 
timony of non-adults. 


\ further complication arises in the case of pubescents when 


monograph, published in 1926 under the title Jugendliche Zet n oP 
essen for a psychological analysis of many ca in which I myself and 


chologist have rved as experts 
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the dawning sexual urge begins to stir the young girl or boy. 
At this stage a state of inner disbalance develops, along with a 
diminishing regard for factual reality; and the resultant emo- 
tional unrest allows an uncontrolled imagination to transform 
images of desire or fear into apparent remembrances, I have 
had to deal occasionally with fourteen-year-old witnesses who 
were called upon to testify concerning a man’s behavior toward 
them as much as four years previously—that is, when they were 
mere children. It is absurd at the outset to require a description 
of these remote events, but especially absurd when meanwhile 
a great metamorphosis has taken place within the witness her- 
self. A girl does not need to be a liar or a pathological pseudol- 
ogist in order to tinge the scanty remnants of childhood experi- 
ences with the exciting dyes of new pubescent emotion—until 
finally she sincerely believes herself to have been attacked in 
the manner described. 

You must not misunderstand these remarks. It should be 
neither the concern nor the goal of the psychologist to discredit 
the trustworthiness of testimony in a general way. There is no 
justification for such a step, since in general the positive value of 
depositions considerably outweighs their negative features; and, 
moreover, justice would collapse if deprived of this, one of its 
main implements for finding the truth. The psychologist must, 
of course, direct his attention as much toward the signs favoring 
the reliability of a testimony as to those tending to throw it in 
doubt. When in the preceding discussion I have stressed those 
factors which diminish the value of a testimony, it is because 
common sense has previously worked with a too primitive alter 
native which I must refute. This common-sense psychology 
says: testimony is correct so long as the witness is mentally 
normal and has the intention of telling the truth. Thus—so 
runs this common-sense conclusion—deviation from objectivity 
is due either to intentional lying or to pathological pseudologia. 

Psychology reveals, however, that between the two extremes of 
telling the truth or telling a lie there extends a broad intermediate 
region. Since the intermediate forms are little known and since 
interrogators themselves influence just these precarious features 
of testimony through suggestion, they deserve a specific emphasis. 

For all this, the psychologist need not take on a negativistic 


THE PsYCHOLOGY OF "TESTIMONY 17 


/ 


attitude from the beginning. He may or may not find reasons 
for distrust. I remember a trial which demonstrates the contrast 
of a useful with an unfit witness. In this case two seven-year-old 
girls were the only witnesses. They had told their mother that 
a man had committed an unlawful act with them, According 
to the mother’s testimony, both had described his actions in 
almost identical words; both were said to have recognized the 
man at the police station. 

A few days before the trial I had an opportunity to test them 
in the psychological laboratory, where they presented very dis 
similar aspects. Although both proved to be little responsive, 
the reactions—meager as they were—of one girl to simple tasks 
were at least correct and suggestion ineffectual. The other girl, 
on the contrary, was so distracted and so indifferent that we never 
ucceeded in focussing her attention on the tests or in getting 
from her any meaningful reaction. 

During the trial itself I was able to demonstrate this difference 
to the court by an improvised experiment. Among the spectators 
uttending the trial there was a group of my students, some of 
whom had been in the psychological laboratory when the girls 
were examined, but others of whom the girls had not met. | 
confronted each girl separately with each person, asking, “ Do 
you know this man |lady|?” The first girl, though uttering 

word, betrayed her recognition of the students seen before 
by vehemently nedding her head; confronted with unknown 
persons, she was as unmoved as a statue. Her sister gave no 
signs of recognition. Her answer to the question was in each 
ca 1 shake of the head. 

Because of these different attitudes, my statement to the court 
ran somewhat as follows. The first girl, though rather dull, is 
able to distinguish correct from incorrect answers; she usually 
voids the latter, is not easily accessible to suggestion, and dis 
tinguishes correctly between known and unknown _ persons. 
There is no reason for suspicion that her spontaneous report to 
her mother or her recognition of the accused was wrong. In 
the other twin, however, dullness, lack of attention, and lack 
of emotional reactivity are present to such a degree that no value 
can be attached to her testimony. The possibility cannot be 
overlooked that both her report to her mother and her alleged 
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recognition of the accused were but mechanical apings of the 
actions of her twin, who quite evidently is the leader within 
the couple. The judge, therefore, following my advice, limited 
his sentence to the crime on the one sister, and took no account 
of the other’s testimony. 

The problem of recognition, touched upon above, is one that 
deserves particular attention in everyday practice. It very often 
happens that the witness has only indistinct memory-images of 
a person whom he saw but once and then perhaps in a state 
of fright; and he may be quite unable to describe spontaneously 
the details of the appearance of such an individual. This very 
weakness of genuine remembrance provides fertile soil for sug- 
gestion. And no influence is stronger than to be confronted 
with a suspect and asked, “Is this the man you saw on the 
street?” The effect is strengthened by the concrete presence of 
the man and the fresh optic image which now overshadows the 
indistinct memory-image. As a consequence, the answer “ yes” 
is all too likely to slip out. 

From the beginning of our work with the psychology of testi- 
mony we had pointed to this problem and suggested a procedure 
to reduce the danger. According to our plan the suspect should 
be included among a group of other individuals not too divergent 
from him in age and appearance, and then the witness asked if 
he knows any of these people. If he now identifies the arrested 
man with the culprit, his statement has a much higher degree 
of trustworthiness. Unfortunately such multiple-choice confron- 
tations are applied but infrequently. Mostly the suspect alone is 
put face to face with the witness. 

This problem and the manner in which a psychologist may 
with ingenuity cope with it are illustrated by a trial in which a 
pupil of mine, Professor Bondy, was called in as expert. A man, 
X, had been sentenced for illicit relations with two ten-year-old 
girls. X had throughout protested his innocence, but the girls 
had recognized him when confronted with him at the police 
station—even though the identification had proceeded at first 
“with some hesitation.” X appealed to a higher court, but he 
was again identified by the girls, and the judge was about to 
accept the testimony. At this critical moment, however, the 
tribunal learned that in the same region of the city another man, 
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Y, had committed similar crimes, for which he had been put 
jail. A new trial was fixed. X again asserted his innocence. 
Y entered, dressed in a brown overcoat, but neither of the girls 


cognized him. At this point Professor Bondy arranged a little 


Since one of the girls had testified that the criminal had 
n a black overcoat, Y was ordered in the absence of the girls 
put on the black overcoat of another man and to change his 
One of the girls was then introduced, Asked whether 
criminal was in the room, she looked around, pointed at Y, 
| announced, “ There he sits.” The same test with the other 
was negative, but meanwhile Y, shaken by the recognition 
first child, unexpectedly confessed. 
[here are still other problems which the consultant psy 
rist must face. Occasionally he is asked to help on a case 
there is no direct contact with the witness, where his 
rial consists solely of indirect indices—records of preceding 
ries, letters, and so on. In that event his procedure must 
mble more and more that of the historian who has to scru 
documents in order to judge the trustworthiness of memoirs 
criptions of political events. It is precarious, to be sure, 
ly this indirect method exclusively; but there are occasions 
n the crucial witness is dead or inaccessible—when one 
try to get along with it. 
s once called in, for example, to give an opinion concerning 
trial before a court of labor relations. The question was 
ther an insurance company had been lawful in firing the 


manager of a branch office without notice. The man had 


dismissed originally in a legal way, with salary for three 
ths in advance; but his farewell speech to the employees of 
branch office had induced the company to cut this last pay 
The farewell meeting took place at midnight after a 

of feverish activity. It was attended by a few representatives 
company and by most of the employees, who were deeply 

d by the words of their former chief. In the speech, how- 
there was one word analogous to rascal or scoundrel; but 
ther it was used to characterize the trustees of the company 
some quite different context—this problem divided the 
rs into opposite camps. The emissaries of the company, 


believed the word to have been used with offensive mean- 
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ing, tried to induce others present to sign a written statement 
to that effect. But most of the employees gave the word a 
harmless interpretation. 

Since the witnesses did not live in the city where the court and 
[ myself were located, the presiding judge asked me to restrict 
my analysis to the protocols and to give my opinion as a psy- 
chologist. Proceeding with the utmost caution and reserve, I 
attempted to consider how the mental make-up of both groups 
of witnesses must have been influenced by the extraordinary 
situation and by emotional biases. I also pointed out the fact— 
well known to psycholosists but not to all laymen—that even 
perceiving (in this case listening to words and grasping their 
meaning) is determined by the total attitude of the individual. 
My conjecture was that, under the given conditions, the trust- 
worthiness of the representatives of the company was lower than 
that of the other group, who, though testifying against the 
interest of their employers, clung to the harmless interpretation. 
The judge accepted this analysis and induced the company to 


pay an appropriate compensation. 


Ladies and gentlemen, my lecture has come to an end. I am 
sorry that I cannot use its content as a little reality experiment. 
Suppose that tomorrow you had to testify before a court on what 
I have said, what illustrations I used and in what order, what 
the elevator boy looked like, etc. Such examination, I am sure, 
would yield striking contributions to the psychology of testi- 
mony. And when the examiner put to you the leading question, 
‘Dr. Stern’s lecture was a very boring one, was it not?” let 
me hope that your affirmative answer would be merely the result 


of the suggestive power of the question. 





PERSONALITY FACTORS D, R, T, AND A* 


BY J. P. GUILFORD AND RUTH B. GUILFORD 
University t Ne 


N a previous study the writers attempted to determine by the 
l methods of factor analysis some of the primary dimensions 
of personality that are indicated by responses to questions in a 
typical inventory of introversion-extroversion.' Three inde- 
pendent factors were rather clearly revealed by the analysis, 
factor S (shyness or seclusiveness), factor E (emotionality), and 
factor M (masculinity or dominance). Two additional factors 
were found to be present, but their exact nature could not be 
determined. One seemed to be a carefree or happy-go-lucky 
disposition, for which the term rhathymia was coined.” The 
other unknown was tentatively described as “intellectual 
leadership.” 

An earlier logical analysis of definitions and tests of intro 

rsion-extroversion had led us to expect in addition to the 
shyness and emotional factors, a thinking factor.” The dimen- 
sion of “thinking introversion,” as it was called, would have 

one extreme the individuals who habitually stop to think 
and like thought activity, and at the other extreme individuals 
who habitually act more promptly and who find thinking less 

their liking. Most tests and questionnaires in the past, with 
the possible exception of Conklin’s test,* have failed to stress 
this difference, although it seems more important in Jung’s 
original conception of introversion-extroversion than the social 

d emotional aspects. 
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THE INVENTORY 

Because of this situation, we set up a new questionnaire includ- 
ing items that emphasize the happy-go-lucky characteristics of 
people, and also the hypothetical thinking dimension. In con- 
nection with the former, we assumed that opposite character- 
istics, such as depression and having the “blues,” would lie at 
the opposite end of the continuum from rhathymia, and so 
items of that kind were included. The fact that Mosier had 
very recently discovered a depression factor encouraged us at 
an advanced stage of our investigation to find our carefree items 
at the negative pole of the depression dimension.” Items refer- 
ring to thought quizzed the subjects about their habits of medi- 
tation, introspection, and liking for thinking as well as about 
their habitual alertness to surroundings. Conklin has urged 
that attention or alertness externally determined is the key to 
Jung’s conception of extroversion.° 

Items known to indicate the seclusiveness factor were included, 
first because we wanted some items of known composition in 
order to see whether there might be any connection between 
them and the new factors to be discovered; and, second, to 
test the factor-analysis approach by seeing whether the items 
would come out with factor loadings comparable with those 
when the same items appeared in a different battery. This 
proved to be a happy decision, for it not only vindicated the 
method, but it also brought to light interesting correlations 
among the factors. Items found loaded previously with the 
emotional factor were intentionally left out so as not to intro 
duce too many dimensions. This omission was probably not 
so fortunate, but it was not at all fatal to the results. 

Altogether, 89 items were prepared." Only 30 of them, which 
are listed below, were factor-analyzed. Two additional items 
were correlated with all the 30, but the correlations were all 
so low as to make their inclusion in the analysis of no 
particular value. 


C. I. Mosi \ factor analysis of certain neurotic symptoms. Psychometrika, 193 
>/ RF 


6C. G. Jung. Psychological types (tr. by H. G. Baynes). New York: Harcourt 


I ind Company, 192 
’ We are indebted to Mr. Robert C. Hall, who aided materially in the preparation 
f this new questionnai It was used in a study reported by J. P. Guilford and 
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ItreEMs INCLUDED IN THE FA R ANALY 
Ar u ordinarily a carefree individual 
) 1 usually have difficulty in starting a conversation witl 
Do you prefer to read about a thing rather than 
Do you hesitate to lend your personal property even to close friends 
Are you inclined to be considerate rf other peop! { in 
you relatively unconcerned about what others th ' " 
Are you inclined to analyze the motives of othe 
Do you consider yourself a practical individual ra n « 
rize 
’o you usually keep in close touch with things going or ind y 
Are you inclined to worry over possible 
Do you often have the “blues ”? 
you inclined to keep in the background on social occasions 
\re you more interested in athletics than in intellectual things? 
Would you rate yourself as an impulsive individual 
Do you enjoy getting acquainted with most peop! 
Do you frequently find yourself in a meditative stat 
\re you inclined to be over-conscientious? 
’o you often crave excitement? 
uu inclined to ponder over your past 
u inclined to stop and think things over before acting 
i | attentive than most individuals to things going on around \ 
1 like to discuss the more serious questions of life with your friends 
Do you like to try your wits in solving puzzles? 
ild you rate yourself as a happy-go-lucky individual? 
1 enjoy thinking out complicated problems? 
inclined to be introspective, that is, to analyz oursel 
1 usually unconcerned about the future? 
) ually become so absorbed in watching an athlet mtest that you 
tely forget yourself? 
you relax yourself easily when sitting or lying down? 
Are ve more alert to your immediate surroundings than the a oe 


THE Facror ANALYSIS 


list of 89 items was administered to a thousand students 
ling 610 men and 390 women from classes in elementary 
hology where the questionnaire was introduced as a class 
nstration. As an extra inducement, they were told that 
might know their scores on two traits, “ rhathymia” and 
nking introversion ” for which a prior: scoring weights were 
up. The 89th item—‘“ Are you a male? ”"—was correlated 
h each of the 30 items used in the factor analysis. The 
sulting correlations were so low that the influence of sex 


lufference can be regarded as negligible. Three alternative 


] 5 2 
Ty 


plies to the items were permitted: “Yes,” “?” or “No.” 
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The frequency tables set up for correlation, however, were 
reduced to four categories by combining the “ ?” responses with 
“Yes” or “No,” whichever made the more even division. 
Tetrachoric coefhcients of correlation were computed by the 
use of Thurstone’s diagrams.” These coefhicients ranged from 

72 to -+-.78, with the great majority of them close to zero. 
They are given, correct to two decimal places, in Table 1. 

The factor analysis employed Thurstone’s centroid method, 
and nine centroid factors were extracted.” When N equals 1000 
and when there is a division of frequencies near the medians 
in both variables, it was estimated that a significant coefficient 
would be .10."" The extraction of factors was continued until 
every residual was smaller than .10. It has been our previous 
experience that it pays to go this far, even though some of the 
factors prove to be meaningless, for the process is useful in the 
rotations and serves to bring the final position of the axes into 
a simple structure. The centroid factor loadings are not pre- 
sented here, in order to conserve space. They are on file, how 
ever, and may be inspected upon request. 

The factor loadings after rotation of the axes are given in 
Table 2, with the communalities of the items. The reliabilities 
of the items are unknown and so, also, are the specificities. 
For our purposes here these unknowns are unimportant. It will 
be noticed that'only 12 of the 30 items analyzed have com 
munalities greater than .500, which means that most of the 
items are very complex indicators, reflecting factors not brought 
out among the nine of this analysis. Rarely, in our experience, 
does the reliability of an item such as these fall as low as .500. 


INTERPRETATIONS OF THE Factors 


The psychological problem is, of course, to interpret the 
factors. Do they seem to coincide with anything real psycho- 
logically? Thus far we have merely some statistical constructs 
which, to be sure, follow from some rigorous definitions and 


SL. L. Thurstone, and others. Computing diagrams for the tetrachoric correlatior 
] nt Chicago: University of Chicago Bookstore, 1933. 
'L. L. Thurstone. The vectors of mind. Chicago: University of Chicago Press, 19 
This value of .10 is about two times the standard error of a tetrachoric coefhici 
when r equals zer According to Fisher's table (see J. P. Guilford, Psychometr: 
1936, p. $49), a coeficient about two times ¢, could occur by chance onl 
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manipulations. We have nine axes in an orthogonal system 
representing nine independent dimensions of individual differ- 
ences in response to these 30 items. Let us see what psycho- 


TABLE 
Factor | INGS AND COMMUNALITIES FOR THE Nine Factors AFTER ROTATION 
F Axes TO MAXIMIZE THE NuMBER OF ZERO LOADINGS 
( 
I VU 

r¢ 5 ) 2 I 5S 806 
6 05 4 2 14 3 I 525 
15 4 31 21 2 I! 22 15 270 
I I 13 6 7 I . 3 131 
13 ) 28 2 5 om 25! 
I 29 2¢ 2 I 6 2 2 350 
2 33 6 16 5 15 12 7 5 425 
I 21 12 2 4 25 21 15 22 15 271 
14 12 I I 17 20 04 75 ) 4 702 
Is / I I 3 h < * f 16 47 
rf 6¢ ¢ 1S 22 2 - 6 od 17 2 .55!1 
i8 Is 8 ‘ 69 9 04 21 rf 505 
19 4 j II 4 ( 25 ol 35 355 
25 4 17 5 25 35 .09 5 j I -459 
6 —, 2 6 I 55 24 06 19 - 503 
8 7 a 7 2 11 47 14 13 605 
29 29 2 13 24 14 16 17 2 27 »345 
3 11 I 21 32 .06 05 5 .336 
2 I 5 ) 2¢ 22 13 I I 147 
4 55 1¢ 24 35 17 19 I 22 655 
5 ) 9 23 I 0d 75 7 ) O55 
61 12 j i2 39 7 13 4 7 
62 61 17 ) 09 1! 2 f ; 
¢ =¢ 6 19 7 3 ) 5 
68 2 ( j 7 29 15 2 I 003 
I I 7 57 Ol 23 5 572 
81 7 14 t 8 I ©2 I 225 
8 22 2 15 16 25 I 318 
S 28 6 15 9 2 25 2 417 
R- 1 ) I 6 54 2 37 





logical sense they may make. For each factor in turn will be 
listed the characteristics (as described by the items) of that factor, 
given in order of the size of the factor loadings. All algebraic 
signs are given as positive and the characteristics are stated 
accordingly. Items are numbered so that reference may be made 
directly to the complete statements previously given. 
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FACTOR | 


Does not enjoy getting acquainte 

Likes to discuss yu question vit friend 
2 Finds it difficult to start conversations with stranger 
21 Hesitates to lend personal propert n to 

Not practical; rather a th 


Items with factor loadings greater than .20 are listed, although 
is not possible to say that all of them are significant. We have 
et no way of finding a standard error of a factor loading. 


he general picture in the list of items loaded with Factor I 


that of depression. But it should be noted that although the 
racteristic “not carefree” has a loading as high as .55, the 
ypanion characteristic “not happy-go-lucky” has a loading 
nly .30. Since we shall find these two items going closely 


gether with high factor loadings in Factor Il, we must con- 


de that the proposed trait of rhathymia is not at the opposite 
from depression. Among items more heavily loaded with 
lepression factor are those indicating meditation, retrospec 
and introspection. Factor D (depression) therefore seems 
ive a strong aspect of thinking of a meditative sort. 


FACTOR II 


76 Happy-go-lucky. 

64 Caretree. 

55 Does not stop to think thing r before acting 
47 Is impulsive. 

4 Often craves excitement 

4¢ Prefers athletics to intellectual thing 

27 Becomes absorbed in watching athletic contests 

27 Unconcerned about the future 

26 Unconcerned about what others think of his action 
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The thread of consistency running through Factor II is free- 
dom from care or concern; a lack of serious-mindedness and 
an impulsiveness. It is what we expected to find as our rha- 
thymia factor. Its independence of the depression factor was 
the most surprising outcome of this analysis. There is a pos- 
sibility that this factor should be an impulsive trait, as inferred 
from the significant loadings in items 25, 30, and 4o, and from 
the fact that items 1 and 67 are loaded negatively with the 
depression factor and so are not pure indicators of rhathymia. 


FACTOR III 


68 64 Enjoys thinking out complicated prob 

¢ Likes to try his wits in solving puzz 
s 28 Can relax easily while sitting or lying down 
7 28 Considerate of other people's feelings 


There are only two very significant items for this factor. The 
two refer rather directly to the same kind of interest, although 
they are worded quite differently. Without other known char- 
acteristics to guide us, we may say tentatively that a liking for 
thinking best describes it. It may be given the label of LT 
(liking for thinking). It should be noticed that items referring 
to actual indulgence in thinking are conspicuous by their 
absence. 

FACTOR IV 


CHARACTERISTK 


8 69 Stays in the background on social occasions 

Has difficulty in starting a conversation with stranger 
Does not enjoy getting acquainted with people 

31 Prefers to read about a thing rather than to expericn 

28 Not 1 ive 
Steps to think things over before acting 

) I nscientiou 
[ attentive than most indiviuals to things going on arour 
84 22 Does not become absorbed in watching an athletic contest 


Does not crave excitement 


This is undoubtedly our old Factor S, shyness or seclusiveness. 
It is noteworthy that the factor loading of .69 for the item, 
“Stays in the background on social occasions,” is very close to 


SS. 
m, 
to 
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the loading (.66) that we previously found "' for the same item 


a decidedly different setting; and that both are very close to 
Mosier’s value of .67 for the same item in still another battery of 
tems and with other subjects.'“ Such agreements, arrived at 
ndependently, are a neat vindication of the validity of the factor- 
inalysis approach with questionnaire items. We should not 

ways expect to find such close agreement, even though the 

thod is valid and appropriately used. Further agreement is 
own for the item, “ Has difficulty in starting a conversation 


th strangers,” which has a loading of .65 here and a loadir 


oi 
Ip 


FACTOR V 


Mosier’s study. The third item, “Does not enjoy 


ng acquainted with most people,” has a loading of .55 here 
a loading of .65 in our previous study. To extend this 
irison, the item, “ Prefers to read about a thing rather than 
rience it,” has a loading of .32 here, and .43 in the previous 
Allowing for sampling errors in the data, these small 
ncies are probably not significant. 
V has such small representation in many items that 
ild be very risky to name it at all. What little indication 
ive in the list is of a cool, positive person who lives very 
lly in the present. It has some definite suggestion of 
rsion in the present environment from the standpoint of 
rver rather than of an actor. More pointed questions 
bring out its real nature in another analysis. 
obviously a thinking factor but it is probably not just 
we had forecast on the basis of our earlier analysis, where 
bel “intellectual leadership” seemed the best description. 


CGuiltor p 
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FACTOR VI 


Unfortunately, there were not enough items in common in the 
two tests. The item, “ Not more interested in athletics than in 
intellectual things,” had a loading of .69 in the preceding analysis 
and only .25 in this one. The item, “Prefers to work things 
out in his own way,” had a loading of .34 previously, but it 
showed such low correlations with all items in this battery that 
it was not even analyzed. The item, “Inclined to study the 
mowuves of others,” had a loading of 42 before, and one of 40 
this time, which gives the only basis for saying that the two 
factors are the same. 

The present thinking factor indicates the habitual thinker 
and comes much nearer the hypothetical “ thinking introversion ” 
that we postulated earlier. That there are no very high factor 
loadings for any of the items may mean that this trait is not a 
strongly organized one, or that the items are rather ambiguous— 
that is, are indicators of other factors—or that they do not 
typify this factor as well as some others that were not used. 
Recalling that many of these items also indicate the depression 
factor, it may be the ambiguity of the items that is to blame for 
the moderate loadings. We shall refer to this as Factor T. 


FACTOR VII 


8 Ke e touch with things going on around hin 
Not less attentive than most individuals to things going 
nd him 
s 54 Mor lert than the average to his immediate surrounding 
Considerate of other people's feelings 
8 21 D not remain in the background on social occasions 
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The first three items, and the only ones having very significant 
oadings for this factor, are very similar in meaning. Had only 
of them been included in the analysis, the chances are that 
would have been one less factor to extract and the trait 
gnified by the item would then appear as a specific. As it is, 
might say that the trait is relatively specific in that it is almost 
rely confined to three items with very similar meanings. 
dentally, the differences in factor loadings among the three 
ms suggest how factor methods might be applied to the 


rentiation of shadings of meaning. Items 14 and 45 are 
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FACTOR IX 

Not Ico! n < it 

Can lax W } Fe 

Not ver-« cientiou 

Thinks thing V ) ing 
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iore alike in what they indicate than they are like item 87. 
Ve might call Factor VIII an alertness factor (Factor A). 
Whether it will ever be found except in items specifically imply- 
ng attentiveness to immediate surroundings remains to be seen. 
Of all factors thus far discovered, this one comes ‘nearest to 
Jung's and Conklin’s conceptions of introversion-extroversion, 
it is probably too narrow to fit either. 
would be foolhardy to attempt to name Factors VIII and 
IX. They are the “tail-end” factors that one nearly always 
tains in an extended factor problem. We are not even able 
set up any hypothetical traits based upon the limited number 
haracteristics listed for them. The factor loadings are all 
ir the borderline of significance and some characteristics seem 
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even contradictory. We shall have to be content with the seven 
describable primary traits or dimensions that resulted from the 
analysis. 


RELATIONS AMONG THE Factors 


Thus far we have assumed an orthogonal system, with inde- 
pendent primary traits. The factor loadings given above are in 
terms of such a system. When we plot the points that repre- 
sent the items with reference to every pair of orthogonal axes in 
turn, we find that in three cases an oblique rotation is apparently 
in order. One is the plot with references to axes I and IV, for 
Factors D and S. Rotating the two axes independently so as to 
maximize the number of zero factor loadings, we find that the 
angular separation between them is about 62 degrees. The 
correlation between the two factors is then the cosine of 62 
degrees, or .485.'° Shy individuals are somewhat prone to 
depression and depressed persons are inclined to be shy or seclu- 
sive; a very reasonable finding. But it is a finding that could 
not have been predicted so definitely or assuredly on any other 
basis than a factor analysis or its equivalent. 

Fig. 1 shows the configuration of points representing the 30 
items projected on the D—S plane. The orthogonal axes 
are drawn in dotted lines, and the new oblique axes are 
drawn solid. One could cling to the orthogonal location 
of the axes, but to do so would be rather arbitrary. The 
distribution of points more obviously along the planes of the 
new axes forces us to make the more reasonable adjustment. 
If one were to leave the axes at right angles and to set up two 
scoring keys based upon the items represented in Fig. 1, he 
would undoubtedly find in the end a positive correlation between 
the scores for factors S and D. There is a possibility, of course, 
that the inclusion of other test items in the factor analysis might 
change the looks of the configuration and cause one to revert to 
the orthogonal axes, but this event seems rather unlikely. 

Another correlation between two primary factors seems to 
involve Factors D and T (I and VI). In this case, axis I seems 
to be properly located, but axis VI apparently needs a rotation 


I t u ft ‘ ne of angular separation as the coefficient of correlatior 
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ff about 42 degrees toward axis I, leaving an angular separation 


18 degrees. The correlation between D and T would then 
669, which would be regarded as a considerable degree of 


lationship. The depressed person is inclined to be a thinker 
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st sf ed ) 
d S, and cation of ti tw 

D’ and S’ 


r meditator, as we pointed out in discussing the D factor. And 


thinker is more likely to be depressed than elated. This 
ding, too, coincides with common sense. Depressed people 
thwarted people, and thwarted people resort more to sym- 
ic modes of reaction. Although the two factors are correlated, 








34 J. P. Guitrorp anp Rutu B. GuiILrorp 


the separateness of them as primary traits is supported by a 
coefhcient of alienation equal to .743. 

The involvement of both Factors S and T with depression 
raises a strong suspicion that there must also be some relation 
between these two factors. Such is very probably the case. 
Slight adjustments in both axes [V and VI would bring them 
within 58 degrees of one another. The correlation between 
S and T would then be .530. The shy, withdrawing person is 
more prone to thought; and the thinker or meditator does find 
solitude compatible with his bent to reflect and to ruminate. 

These relationships have a distinct bearing on the question as 
to just what is introversion-extroversion. If we do not care 
stay by Jung’s early definition of that dimension (interest 
inward versus interest outward), then it would seem that there 
is some basis for lumping together some characteristics bordering 
on seclusiveness with some implying a thinking person and still 
others that indicate depressed emotional tendencies and for 
alling the resultant picture the introvert. Because of the rela 
tionship among these three primary traits it is easy to see how 
a more cursory inspection of personalities would lead to the con- 
viction of a composite trait like introversion. The opposite 
composite of sociability, cheerfulness, and lack of meditative 
thinking would, of course, be the extrovert picture. One would 
have to omit from the traditional picture, however, some emo- 
tional characteristics that do not fitin. The latter, as our previous 
analysis and that of Mosier have shown, indicate rather the 
cycloid tendency and emotional sensitivity (Mosier’s H factor),”° 
and these two factors are shown thus far to be independent of 
S, D, and T. 

The use of the term “introvert” as we have indicated, to 
represent the person who is simultaneously on the side of the 
shy, depressed, and thinker, for the dimensions S, D, and T, 
would then seem to be justified by this statistical analysis. But 
from this it should not be concluded that the shy person is also 
always depressed or inclined to thought, or that the thinker is 
necessarily always shy and depressed, or that the depressed person 
is always a shy thinker. The lack of perfect correlation among 
these three factors forestalls that conclusion. But :t would be 
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rue that the stereotyped picture of the shy, thinking, depressed 
rson as an introvert is fulfilled far more often than the laws 
chance would lead us to expect, were Factors $, D, and T 


itistically independent. This undoubtedly accounts for the 
velopment of the stereotype. But Jung’s intriguing terms 


probably unjustly borrowed to fit the stereotype. 
is true that Mosi« r found his Factors §S and D to be 


He did not find a Factor T because in his selection of 


| 


mas 


was no chance for T to appear, How shall w 
he lack of correlation between his Factors S and D 
; finding? Probably his selection of items did not fill 
ween them but gave an appearance of independen 
| is really a relationship. In bringing additional items 
ture it is to be expected that many items that are 
5 | with the S factor are also indicators of the D factor. 
Further work will show whether or not this prediction will b 
oT out. 
: S he characteristics “ not happy-go-lucky ” and “ not car 
” iave loadings for the depression factor, it might be expected 
. that there should be some negative correlation between D and R. 
te \n inspection of the projection of the items in the plane D—R 
ie hows some possibility of a correlation between R and D, but it 
ld would be relatively small, within the region of -.25 to -.50, with 
0 eficients of alienation within the range from .94 to .75. The 
us itive independence of depression and rhathymia is thus fairly 
he well assured. 
ys One might have expected some correlation between the two 
ol nking factors, Factor T and Factor LT (III and VI). Such 
s decidedly not the case, if we may depend upon the few items 
to 


it we found to indicate factor LT. It may be that when 
the idditional items are brought into the picture some correlation 


Ts will 


ill make its appearance. One might expect the person who 


But thinks to like that pastime, or one who likes to think to indulge 
also n it frequently. But let us notice the kind of items that are 
r 1s loaded with each factor. Factor T emphasizes meditation, intro- 
rson spection, and retrospection. Factor LT, on the other hand, 
ong mphasizes the active solution of problems. Quite different psy 

1 be chological activities are implied by the two sets of items, although 


both come under the general rubric of “thinking.” It is th 


tion or use of the thinking that is important here. One 
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could like to tackle problems by way of his symbolic methods 
and yet not indulge in meditation. One could spend much time 
in introspection and retrospection and little or no time in rational 
problem solving. It is probably one weakness of the depressed 


5 


he will not or cannot solve his own problems in 


meditator that 
a rational manner; or, what is more pertinent here, that he does 
not like to do so. From this line of reasoning the statistical 


independence of Factors*L and LT seems justified. 


SUMMARY AND CONCLUSIONS 


A set of 89 personality-questionnaire items was prepared with 
the intention of bringing out more clearly the primary traits or 
dimensions of rhathymia and of thinking introversion-extro- 
version that were indicated as probable primaries on the basis of 
previous thought and investigation. Thirty of the items were 
intercorrelated, answers having been obtained from a thousand 
students. Thurstone’s method of factor analysis was applied, 
and nine primary factors were found. Seven of them were 
identified as: D (depression), R (rhathymia), S (shyness or 
seclusiveness), T (habitual thinking of a meditative sort), LT 
(liking for thinking of the problem-solving kind), and A (alert- 
ness). The seventh factor was identified with less assurance, but 
it seemed to suggest an immersion in the present environment 
as an observer. Significant correlations were found to exist 
between Factors D, S, and T, which are thought to underlie 
the common conception of introversion-extroversion. Jung’s 
original conception, however, is much closer to Factor A than 
to D, S, and T. All other factors seem at present to be statis- 
tically independent. The appearance of some correlated primary 
traits, however, opens the way for others that may well exist to 
complicate the structure of personality and to confound the 
direct observer. Evidence was given to validate the use of factor 
methods in the analysis of questionnaire items. The method 
holds much promise of future usefulness in untangling the 


bewildering web of personality. 





PROBLEMS AND METHODS OF FUNCTIONAL 
ANALYSIS IN MENTALLY DEFICIENT 
CHILDREN * 


FUNCTIONAL ANALYSIS AND THE GENETIC VIEWPOINT IN CHILD 
PsyCHOLOGY AND IN CHILD NEUROPSYCHIATRY 


f ie problems of analysis presented by the mentally deficient 

hild yield only when child psychology and child neuro 

uatry make a common attack. This concurrent operation 

mes possible and necessary through an identical point of 

parture in both fields, viz., the genetic point of view. Let 
sider briefly the implication of such a statement. 


Child psychology. Measuring the child’s capacity by means - 


d standardized achievement tests has proved to be a most neces 
ry and successful approach in the field of normal child psy- - 
logy as well as in that of mental deficiency. A true insight. 
: »*the laws of development and retardation, nevertheless, 
. not be gained by this approach alone. 
¥ In an earlier paper one of the authors attempted to demon- . 
= rate that this approach must be supplemented by an analysis 
- f the mental processes which underlie the achievements.’ One 
- think that the growth of achievement parallels that of 
- functions involved. If this view were correct, one could 
ry the degree of accomplishment as the objective measure of 
to genetic stage of the functions in question. There is, how 
1 good deal of evidence that such a straight parallelism 
or 


not exist; rather, with the growth in achievement the 
od ] 


: ing functional patterns may change fundamentally from 
tne 


step. From this latter standpoint functional patterns of 
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different levels are involved in any improvement within a special 
field of mental activity, no matter whether this improvement 
is due to training or to maturation. The analysis of these func- 
tional patterns, then, becomes a vital task in any field of child 
development. 

Mental deve lopment, as defined above, does not mean so much 
a quantitative increaSe in accomplishment as a qualitative change 
in the underlying patterns of functions. For example, genetic 
psychology makes it seem likely that there is a characteristic 
transformation of function patterns in the genesis of number 
deas during development. First we may find a primary form 
of the number concept linked up with body activity, motor 
rhythm, counting by fingers, etc. An important step is taken 
when numbers are understood as perceptually organized units 
(especially in the optical field), the so-called concrete number 
forms. In order to reach a still higher level, another meta- 
morphosis of the process-pattern must occur. The number 
forms are then stripped of their picture-like properties, and one 
reaches the level of abstract number concepts.” 

To illustrate how these different functional levels are inter- 
locked in normal child development we may refer to William 
Brownell’s results in his study on the “Development of chil- 
dren’s number ideas in the primary grades.”* He found that 
children who could handle numbers adequately on the level 
of concrete perceptual organization (e.g., as concrete number 
forms) had little difficulty in making the transition to abstract 
numbers. If children did not develop mature methods in deal- 
ing with concrete number forms—if, for instance, they counted 
off, point by point, the elements of a point group instead of 
perceiving them simultaneously as a single unit—those children 
failed when it came to abstract number operations. Instead, 
they either carried over their immature method to the abstract 
sphere, or they attempted blindly to memorize the new material. 
In other words, they failed in the achievement of a higher func- 
tional order because they were already deficient at a lower 


functional order. These findings in normal genetic psychology 


Entwicklunespsyci I , Barth. 
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re of a fundamental importance for the understanding of the 
havior and functioning of mentally deficient children. 

K. Gottschaldt, in his monograph on the structure of the 
tivity of normal and abnormal children,’ points out that one 
ncounters difficulties if one draws conclusions as to the exist 
e of certain capacities from the objective results in achieve 
t tests. This is particularly true when one tries to compare 
formance of normal with that of mentally deficient chil 
It has been found that children of a lower mental 


pacity can solve some types of tasks better or more rapidly 
in individuals intellectually more advanced. 
vas possible to analyze the cause. 


In some cases it 
Gottschaldt, for example, 
sented 8-year-old children with a figure-composition test, the 
task being to fit together parts made of paper into a simple 
reometrical figure like a square or oblong. The more intelli- 
gent children, having a clear picture of the end figure in mind, 
were led astray by the natural attempt to conceive the pieces 
ganic parts of the whole form. 

r} 


i} 
iil 


Or 


It was difficult for them to 
ose parts mentally as rather artificial and not organic pieces 


fa main figure. Children of lower intelligence did not have this 
difficulty, because they were not embarrassed by any discrepancy 


between a clear and precise image of an end-form and pieces 
which did not have any organic relation to it. Their idea of 
tl goal was diffuse. They did not care much for the relation 


f each part to the whole; they merely put the parts together 
quit 


juite mechanically, taking care only that the edges of the dif 
ferent pieces agreed perfectly with each other. By this “ chain- 
like” procedure, characteristic of a genetically lower level, they 
erformed better than most children of the same age but of far 
superior intellectual capacity, 

Child neuropsychiatry. In contrast to the neuropsychiatry 
f the adult, child neuropsychiatry must deal with functional 


listurbances in an organism in which continuous developmental 


sses of differentiation and integration of functions are tak 
ng place. The genetic point of view introducing the factor 
time” into the analysis is, therefore, of paramount importance 
both fields. In genetic psychology and in child neuropsy- 


\ 
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chiatry the concept of time came to the fore quite independently, 
becoming more and more the central aspect.” 

Child neuropsychiatry, when it began to look for adequate 
methods, came to realize that it must take over into the field of 
pathology the approach of genetic psychology and utilize its 
methods by transforming them according to clinical needs. 
Functional analysis appears, then, as a task in which the psycho- 
logical and neuropsychiatric methods of attack are thoroughly 
integrated. 

We shall discuss briefly two of the outstanding problems of 
child neuropsychiatry which demonstrate the importance of the 
genetic viewpoint in this field. 

(a) One fundamental problem concerns the genetic period at 
which the organism becomes affected. To illustrate from the 
pathology of motor behavior: the so-called typical facial expres- 
sion of a feeble-minded child is scarcely observed if the 
disturbance occurs after birth. This pathogenetic fact can be 
interpreted as a sign that mimetic movement, after birth, has 
reached a stage where it is specifically active, independent of 
general motor behavior.° 

(b) The second problem, difficult to differentiate completely 
from the first, concerns the capacity of compensation for the 
disturbance with reference to genetic stages. At different stages 
of mental development the organism’s capacity to respond to a 
defect by some compensatory mechanism differs considerably. 
At a certain genetic level the organism may possibly be resource- 
ful in finding ways for restitution which are lacking at an earlier 
stage. Traumata during the first four years frequently lead 
to general underdevelopment of intelligence. The damage from 
a trauma of the same kind and extent, when it occurs at a later 
stage of growth, will usually be more or less repaired." 

3. General procedure of functional analysis. The general 
procedure of functional analysis consists of the following steps. 
(1) One finds, on the level of achievement, a certain deficiency. 
It may be a difficulty in number operations, or in reading, or in 


ntal psycl gy apy] rinf ropatl 
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me other category. (2) By various methods one then explores 
reactions of the individual in critical situations to discover 
here is an impairment of certain functions. (3) When one 
found impairments on the functional level, the next step, 
course, is to prove that there is a relationship between the 
ency in the particular achievement and the deficiency in 
particular function. One may find, for example, an arith 
tic disability related to a deficiency in differentiating the 
Further analysis, however, may demonstrate that th 
is only part of a more “ general” functional impair 
It may be, as we shall discuss later, that the disability of 
r the ~ space of the hand,” so to Spx ak, is part of an 
rment in the articulation of “space in general.” 
FUNCTONAL ANALYSES OF INDIVIDUAL CASES 
The individual with reference to a population. A fun 
nalysis should always consider three types of entities. In 
ng with a particular deficiency one may start with analysis 
w individuals outstanding in this respect. To evaluate th 
however, one must remember that these individuals, no 
matter how particular the functional pattern of their disability 
be, belong to a larger group characterized by the same dis 
In other words, one must evaluate the individual cases, 
disabilities and their reactions in the test situations, against 
ntrol groups of individuals, the one showing high achieve 
the other decidedly retarded. But one should go even 
For any correct evaluation one must consider the stand 
f the groups within the particular population in which they 
embedded. 
\n important methodological principle is here involved: 
ly, the principle that the individual should be evaluated in 
to the spe cific social unit to which he belongs. In the 
inv child’s activity, the frame of reference should be the 
cture typical of childhood. In the case of any mentally defi 


hild one should endeavor to characterize him against th 
fically patterned unit of which he is a part. 
This consideration becomes significant as soon as deficiency 
imber work in a generally retarded school population is to 
fined. Arithmetic age in its relation to reading age and 


usually depends upon the outcome of achievement 
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tests. Since the tests are validated on a normal population, their 
ratings do not give a fair picture of the achievements for an 
individual belonging to a particular population. He should be 
rated in relation to the achievements characteristic of the popu 
lation of which he is a part. The necessary step then, to get 
the frame of reference against which the arithmetic and reading 
ages of the individuals in this study could be rated, was to define 
the average educational achievement of the total population 
of the Wayne County Training School in relation to average 


mental age.” The following two tables show these Mental 
TABLI ° 
M \ R Ac R 
2 - ' 
Below 
\ 5 ) 
°*M Rn 
indi 
ng to a n M.A I 
M.A 
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Arithmetic Age and Mental Age-Reading Age relationships.” 


Che tables demonstrate that the achievement in reading is 
the average, .2 to 


2 years higher than the correspondin; 


4 


The arithmetic age-mental age relationship is quite 
Up to the g-year M.A. level the average performance 
to .4 years higher than the mental age 


y 


tal ages. 


ai 


After the g-year 


| there is an increasing retardation of arithmetic 


age 
1 7 . 10 
M.A. and also, of course, against reading age. 


S 


have stated earlier that the arithmeti ages of these indi 


hould not be considered in relation to the normal child 


1 
} tt 
) 
i i 


( 


population 
ese particular individuals belong. One of our chil 
ng a M.A. of rz and an arithmetic age of 10.2, cannot, 


As 
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therefore, be considered to lag behind in arithmetic, since 
he actually attains the achievement average for his M.A. 
To get the numerical expression of this boy’s true achieve- 
ment within his particular M.A. group, one must multiply 
his arithmetic age of 10.3 by an “adjusting coefficient” a. 
Since 10.3 <a should equal 11, the adjusting coefficient 
M.A. (average) 
A.A. (corresponding average) ° 


11 is therefore 1.07. In the same way an adjusting coefh 


a for the M.A. level of 


cient r has to be computed for reading ages according to 
M.A. (average) 
R.A. (corresponding average) 
2. The individual with reference to group. As previously 
stated, the individuals analyzed must be seen as belonging to 
one of two groups differentiated according to arithmetic dis 
ability. In the present investigation, 14 individuals have been 
chosen as representing the group with excellent achievement in 
arithmetic, and 14 individuals representing the group with a 
special arithmetic disability. The two groups were selected 
according to judgments of the teachers of the Wayne County 
Training School, judgments which were found to be in high 
agreement with achievements in the Stanford Achievement 
Tests. The two groups did not show any differences big enough 
to impair the results of our experiment. In the “good” group 
the average M.A. was 8 yrs. g mos. (ranging from 7 yrs. to 
11 yrs. 8 mos.). The average I.Q. was 66 (with a range from 
62 to 78). In the “poor” group the average M.A. was 8 yrs. 
6 mos. (from 7 yrs. 3 mos. to 9 yrs. 7 mos.), and the average 
I.Q. 68 (from 61 to 86). The mean retardation of arithmetic 
against reading was 14 months in the disability group. (Arith- 
metic Age and Reading Age were adjusted according to the 
above-mentioned formulae.) In the “good” group two boys 
had a reading age 5 months higher than their arithmetic age; 
the mean arithmetic age of the other twelve was 17 months 
above the mean of their reading age. Fig. 1 represents the 
mean relation of Chronological Age, Mental Age, Reading Age 
and Arithmetic Age in months. Arithmetic Age and Reading 


Age were adjusted by coefficients a and r. 


A further attempt to express in a single figure arithmetic 
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ment in relation to Mental Age and Reading Age leads 

1 formula first suggested for reading cases by Marion Mon 

d simplified later by Hegge, Sears, and Kirk.” 

. . reads as follows: 
> A.A. 100 
ALI 
M.A.-+ R.A. 
© | 


This 


we make 


the 


Arithmetic Index of adequate achievement equals roo. 
necessary 


adjustments that we 





rily to serve as illustrations. 
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good . group the 


have just 
\ 
\ 
\ 
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\\ 
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\ 
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~ A DA A 
LA Mm PA 
1S special arithmet Mean Dott 
i f special arithmetic d ility (Mean) 
ed, we find in our “poor” group the Arithmetic Index 
rage to be 86 (range from QI ~78) ; in the “ 
Arithmetic Index average to be 107 (range from 124-88). 
Case I. 


; 


This case and the one which follows are intended 
They should demonstrate how 
method of functional analysis might be successfully used in 
zle cases for the uncovering of function patterns underlying 
irticular deficiency. 
Ch t 
with a mental 
justed ) 


| 


age 
ot 


QO years 
years 0 
oe 7 


months, 


first case to be discussed is that of J. B., a boy 15 years 
of 10 months, Readi 
10 and 

(adjusted) of 8 years g months. This boy shows, then, a retarda- 


ig Age 
an Arithmetic Age 
( 


\ 
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tion of 21 months in arithmetic as compared with his reading, 
which was actually superior to his mental age expectancy. 

An outstanding peculiarity was revealed during examination: 
an impairment in the recognition of his fingers and in the use 
of his fingers for counting. When requested to point, with 
his eyes closed, to the finger which has just been touched by 
the examiner, he made frequent errors, especially when the third 
and fourth fingers were touched. When two fingers were 


touched successively in each trial, the errors increased. When 
he was next asked to place his right hand opposite the right 


hand of the examiner and to indicate on the examiner’s hand 
which of his fingers had been touched, he again made many 
errors. A picture of a right (or left) hand was then drawn 
on the blackboard. After the boy’s fingers were touched, while 
his eyes were closed, he was asked to open his eyes and show 
on the picture which of his fingers had been touched. Here 
too he failed frequently. 

He had difficulty in counting with his fingers. Though he 
knew instantly the responses up to five fingers, beyond the 
number 5, where both hands had to be used, he succeeded only 
by counting one by one and even then he made errors. In 
brief, we have shown that this boy has difficulty in the differen- 
tiation of his fingers, particularly the middle fingers. We may 
call this a deficiency in the “ finger schema.” ™ 

In order to find out whether a deficiency in the finger schema 
is related to arithmetic disability, the “Finger Schema Test” 
was given to the two control groups of high and low achievement 
in arithmetic. The Finger Schema Test, in its final form, con- 
sists of a battery of 13 items. There are 10 trials in each test 
for the left and for the right hand. The items are as follows: 


Body orientation: showing on command the left or the right hand, ear, 


eve, et Copying crossed movements of Examiner (e.g., left hand on 
rig t Ca 

Pointing with open eyes at one finger of the left (right) hand ot 
command: show me finger 1, 3, 5, etc. 

Same as number 2 with eyes closed. 


Same as number 2 with 2 fingers called in each trial 


Ji te 


E touches one finger of S (eyes closed): S is to point to the finger 


ouched on left (right) hand 


6. Same as number 5 with two fingers touched successively in each trial. 
+\ A. St nd H. Werner. Deficiency in the finger schema in relation t 
g und acalculia) imer. ]. Orthopsych., 1938, 8, 719 
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touches one finger of S (eves closed S calls tl nu ¢ or t 
nger touched. Left (right) hand 
Same as number 7 with 2 fingers 
dads right (left) h nd he o ositt ich ¢ S 
¢ ri ( S fing S 1 } ¢ ) ( | 
ed 
» nng Sl t a 
( ( ul 1 t | ) 
> S ( 
— d 


ns 1 and 2 were not included as a part of the test but as 
for introducing the patient into the test situation. Out 
of course, needed repeated instruction to make sur 
they understood what the experimenter wanted from them. 
our type of children it was also necessary to take into 
the state of mind of the examinees in order to evaluate 
results obtained were pertinent to finger deficiency 
particular behavior characteristic (rigidity, fatigue, and 
). The time of succession of touching or calling the fingers 
the pause between each trial should be such that there 
» difficulty in discrimination because of too rapid succession. 
order in which the fingers were called for, or touched, 
as follows: 


S I I (thu ), 4 , 5 (twice) 

S gers 1 and 5, 3 and 4 and 5 and 4, ‘ ds ind 
‘ 4 d and 5 

S finger 1 5, 5 4 

S is the s is in number 4. 

R rse succession of number 5 

Reverse succession of number 4. 

S nng 5 4, , a 

S wel nd 4, ind 5, 1 and 4, 4 and r d ' | ind 
( 4 and 5 and 

S I Sa is nu er 5 

’ Sa is ni er 4 

S 6 on your fingers 3, 5, 9, 7 (twic 


errors were counted by points: 1 error with no. 3 was 
3 points; 1 error with nos. 4, 5, 7, 9, II was given 2 points; 
other tests the error was counted as 1 point.” 


ifferentiated according to t lifhicult 
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Characteristic differences were found when the finger schema 
tests were administered to the two groups. In the “good” 
group, out of 210 possible errors only three children made a 
few errors, eleven children made no errors at all. In the “ poor” 
group, with the exception of one boy, all children made errors 
ranging in number from 4 to 66 (in points, from 10 to 100) 
with an average of 326 errors. 

These results suggest a relation between deficiency in the 
finger schema and deficiency in arithmetic achievement. They 
support the assumption that, in our study of case 1, the deficiency 
in the differentiation of the fingers has a definite bearing on 


his arithmetic retardation. The functional analysis, of course, 


rABLI 


Distr ION OF Errors IN FINGER SCHEMA 1 


should go even farther. The question still remains whether, in 
the individual case, one can link such a deficiency in the finger 
schema to a functional impairment of a more general nature. 
We shall return to this question after having discussed some 
further peculiarities of the boy, J. B. 

On tests of visual perception he was able to copy very simp! 
designs constructed with matches (see Fig. 2, nos. 1, 2, 3), but 
erred considerably when slightly more complicated figures 
(such as 4, 5, 6) were used. This task all our children with 
a mental age of seven could solve correctly. We feel justified, 
therefore, in contending that this boy, with a Mental Age of 
almost 10, has a considerable impairment in the ability to 
perceive spatial directions and to relate forms spatially to one 


another. 
This disability in spatial construction was again demonstrable 


in test situations of the following nature. A square paper was 
folded diagonally before the boy’s eyes. Requested to draw a 
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| 


Fic. 2 PATTERNS CONSTRUCTI BY Mat 


TI i-patterns are the models; the 4-patterns the copie 


picture of the paper with the diagonal in it, the boy made a 
correct drawing. Next he was asked, “If I should cut this 
paper with scissors along the folding line, how many pieces 
would I get?” “Two!” “Now draw me a picture of one 


piece.” The boy drew Fig. 3. 


Fic. 3. S’s Drawinc oF HALF oF THE SQUARE PAPER 


The examiner then actually cut the paper apart and, after 
holding the two pieces closely together, put them out of sight, 
and asked the boy to make his drawing again. After an incor- 
rect response (1 of Fig. 4) a second and a third demonstration 
were given. Each time the two pieces were presented farther 
from each other. It was not until the two pieces were per 
ceptually far apart that the correct drawing (3 of Fig. 4) was 


1 


made, 
) a 
| 2 5 








Fic. 4. FurtHer Drawincs By S oF THE HALF oF Square PAPER 


Another question accompanied by demonstration was: “If I 
should cut off a small piece at the corner of this paper what 
would the remaining part of the paper look like?” The boy 
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drew Fig. 5-1. After being told that the drawing was incorrect 


he himself invented a means for getting around the difficulty. 
He drew first a picture of the paper, then marked the piece 


to be taken off. (See Fig. 5-2.) After that procedure he drew 
the correct figure as in Fig. 5-3. 

In still another test the examiner lifted a sheet of paper before 
the boy and explained: “ Imagine that somebody cut a hole into 
the sheet at this point [E points to the upper left-hand corner]. 
Now let’s turn the sheet around so that the upper edge is at the 
bottom!” Requested to draw a picture of the sheet in the 
upside-down position and to indicate the hole, the boy gave th 
incorrect representation in Fig. 6. 


c———. 


_— 


S's Drawn F A PAPER WITH A HOLE IN THE CORNER 


All these tests of mental operations in visual space could be 
performed by our children of seven years of mental age. This 
fact adds to the evidence for the conclusions advanced above, 
that this boy is severely impaired in the ability of spatial con 
struction. ‘Tentatively one may venture the assumption that 
there is a linkage between the boy’s impairment in differentia 
tion of the fingers and this disability in comprehending spatial 
relations. Such an interpretation is supported by some evidence 
from pathology which would lead too far to be discussed."* The 
assumption of such a linkage is understandable from the point 
of view that the relation of the fingers to each other and to 
the whole hand is a particular form of spatial relationship. If 
such an interpretation could be accepted, functional analysis of 
arithmetic disability would have revealed in this individual a 
specific impairment, viz., deficiency in the finger schema related 
to impairment of a more comprehensive nature—that is, a 
deficiency in the function of space relation in general. 


* ’ » —— is ‘ ] 4 
\ nes Lange. Fingeragn Agray \ 
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ase 2. 


2. The second principal case is a boy, J. F. His 


nological age is 16 years, 7 months, his mental age 13 years, 


88) 


nths, his I.Q. 82. His reading age (adjusted) is 13 years, 
1 
i 


ynths, his arithmetic age (adjusted) 1o years, 11 months. 


bit Ss 


tardation in arithmetic against reading amounts to 2 years, 


months. 


ted of 2 to 8 dots: the number of dots was the same in eac 


1 ¥ 1 ‘ l } 
the finger schema test he made relatively few errors “' and 


nly in the more complex situation.” He did particularly 


all tests which demand a comprehension of concret 


I 


vace relations and an ability for mental operations 


}/« 


space, as in Thurstone’s Hand and Spatial Relations Test, 


others. His performance on the Stenquist Assembly Test 


t the adult level. In surprising contrast to the high achie\ 


in tests of this sort, his performance was very low on visual 


when patterns made up by discrete elements, like dots, wer 


pci hl 


1 to him. These facts, brought out first by preliminary 


riments, instigated further analysis. Two of the preliminary 


iments May be described briefly. 
No. 1 was a “delayed reaction” experiment. In this 


there were 7 sets of 3 patterns each. Each pattern con 


h 


Each set was presented simultaneously in one row (exposure: 


onds). After a pause of 3 seconds one of the 3 cards wa 


ted again, and the boy was to tell whether this card had 
at the left, the middle or the right when presented originally 


the two other cards. He was able to give no correct answer 


this experiment when more than four dots were involved in 


rn. On the other hand, when ordinary full-line forms 
used instead of dot patterns, the limit of correct answers 
up: 6line figures were still recognized correctly. 

Test No. 2, a recognition experiment, 7 sets of 6 cards 


were used. For each set the number of dots composing 


various patterns was constant; they varied from 2 to 8 in 


( 


lifferent sets. The boy was presented with one ol the 8) 


s first (3 seconds exposure) and was then asked to pick out 


identical card from the 6 successively presented patterns. 


was correct only as far as a 4-dot pattern. Here again he 
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did better when the full-line patterns were used, for he recognized 
6-line figures correctly. 

These results, preliminary as they may be, provoke further 
questions. (a) Can we get more conclusive evidence that the 
deficiency actually lies in the comprehension of patterns made 
up by discrete elements rather than of the fully integrated line 
patterns? (b) Is this deficiency specifically limited to the 
visual field? 

To answer the first question, a test situation should be found 
which increases the difference in the results with the two types 
of patterns. One way to do so is to increase the difficulty of 
the task, which can be accomplished by requesting the subject 
to keep in mind two patterns at a time instead of one (as was 
done in the recognition experiment). In this experiment cards 
were used which again contained dot patterns in one series, full- 
line patterns in the other. The boy was presented with two 
of these cards successively—instead of one. We may call this 
experiment, therefore, the “ double-pattern” experiment. After 
a 3-second pause he was to draw the first or second pattern. 
Here he made errors when 2 dots were used. This is a drop of 
2 dots in the “ double-pattern”” experiment against the recogni- 
tion experiment mentioned before where only one pattern had 
to be retained at a time. With line patterns, however, his per- 
formance was still relatively high, viz., 5-line elements; it will 
be remembered that he had scored 6 lines correct in the single 
pattern experiment. In view of these results, the conclusion is 
strengthened that there is here a particular deficiency in the 
grasp and retention of patterns made up by discrete elements 
like dots. 

The second question, as to the limitations of this deficiency 
to visual objects alone, may be answered by comparison of S’s 
performance in the visual field with those in other sensory fields. 
Experiments analogous to the above were consequently carried 
out in the auditory, tactual and kinaesthetic fields. In order 
to make the auditory experiment analogous to the dot experi- 


ments, no “ meaningful ” intervals or melodic phrases were used. 
There were only two pitches, low (520 cycles) and high (534 
cycles). The number of tones building up the pattern varied 
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from two tones to eight. To show how the experiment was 
conducted we may symbolize graphically one series of tonal 
itterns, a 5-tone pattern. See Fig. 7. The dots represent the 
tones in pitch; the time grouping is represented by the dis 
nce. The boy was to identify pattern x with one of the 6 
itterns presented afterwards. He was correct with patterns 
ade up of 6 tones: a relatively high performance. 
In a second experiment, analogous to the visual “doubk 
ittern ” experiment, two tonal patterns were presented to th 
who, after a pause of three seconds, was to indicate by 
either the first or the second pattern. In this experiment 
became very clear that he was well able to keep in mind thes 


two patterns. He was able easily to shift from one pattern to 


other or to correct himself, even after reproduction. He 


MPLE OF THE ARRANGEME} FT 


Aupirory EXPERIMEN? 


ild never perform operations of this sort with visual patterns, 
where he became completely confused when any difficulty arose. 
In accordance with the ease of his auditory performance and in 
trast to the visual tests there was only a small drop in this 
double-pattern”” experiment against the one-pattern recogni 
experiment: two 5-tone patterns could be remembered 
nd produced. 
If differences of intensities, instead of pitches, were used in 
otherwise similar tone experiment, he scored even better: a 
7-tone pattern made up by two intensities was easily recognized ; 
the “ double-pattern ” test 5-tone patterns were still correct 
Again, analogous experiments were devised to test the kinaes 
tic-tactual field. Patterns made up by taps of two different 
tensities varying from two to nine elements were applied to 
subject’s skin. In the recognition experiment he had to 


Keep in mind one pattern (.. ... .. . ) and to identify 
imongst five other patterns. In the “double-pattern ” experi 


~ 


nt, two such patterns had to be kept in mind and reproduced 
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by tapping at the request of the examiner. In the one-pattern 
experiment he scored 7 elements; in the double-pattern experi 
ment, two patterns composed of six elements obviously did not 
interfere with each other. 

:; , : 

From the excellent performances of the auditory and kinaes 
thetic-tactual experiments the conclusion can be drawn that the 
deficiency observed in the optical field does not obtain in other 
sensory fields. 

It appeared desirable to introduce a test in the tactual-optical 
field. Without allowing the boy to see what was being done, 
a pattern was applied with a needle to the back of his hand. He 
was then asked to reproduce the pattern on paper. Here he 


was correct as long as only one simple and impressive figure, 





Fic. 8. VisuaLIzATION oF TAcTUAL Forms By J. F 


like a circle or a line, was presented. As soon as forms con 
sisting of two or more discrete elements were introduced, he 
made significant errors; his performance here was quite different 
from the performance of our much younger children. He failed, 
for example, in the cross and in the concentric circles: that is, ' 
he drew each element correctly but was unable to integrate those 
elements into the correct pattern. (See Fig. 8.) This tactual 
optical experiment demonstrates that his deficiency, although not 
noticeable in the purely kinaesthetic-tactual field as shown in 


the tapping experiment, becomes effective in the tactual sphere a 
as soon as visualizing factors are involved. 

To summarize the results of the different tests, it would seem 
correct to conclude that this boy is deficient in visual imagery T 
of patterns made up of discrete elements. Such a conclusion ty 
raises the problem as to whether or not this specific deficiency is 


has a relation to arithmetic disability. 
This problem was attacked by a study made of the two groups 
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== 
ntioned above, one of which showed decided arithmetic ability 
the “good” group) and the other deficiency in numbe! 
rk (the “poor” group). Both groups were presented with 
patterns increasing from 3 to 7 dots. Each pattern was 
<posed—by means of a tachistoscope—for 1/10 of a second, 
the children were asked to reproduce the form on paper. 
[here were two tests, A and B: the first consisting of 11 pat 


the second, a more difficult one, of 18 patterns. (Fig. 9.) 
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results of these two tests for the two groups, distributed 
according to mental ages, are presented in the graphs in Fig. ro. 
in test A, the performance level in the “poor” group was 
cidedly lower at each mental age than in the “ good” group. 
[he same is true for test B. In comparing the results of the 
two tests as to correctness of the form, it is clear that test B 
of a much higher diagnostic value than test A for three 
ns. (1) In test B there is no overlapping at any mental 


level in the performance of individuals from the two groups. 











56 Heinz WERNER AND ALFRED STRAUSS 


(2) In test B the difference between the groups is much 
larger. (2) Whereas the two curves decrease almost parallel 
with increasing age in test A, in test B the discrepancy between 
the curves grows with mental age, to indicate probably that a 
very deeply rooted functional deficiency is involved. 

Although the number of children participating in these tests 
is relatively small, the conclusion seems justified that a distinct 
relationship exists between the functions involved in the com- 
prehension and retention of visual dot patterns and arithmetic 
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achievement. The score of our case 2, J. F., definitely places 
him in the disability group. His errors in form reproduction 
amounted to 25 points. Considering his mental age of 13 years, 
his score is about what one would expect from a member of 
the disability group. 

Another visual test, originally devised by Laemmermann (Ger 
many), has been given as a group test to the population of 250 
children regularly attending the academic classes of the Wayne 
County Training School, in groups of approximately twenty at 
atime. The test consists of 6 patterns which the teacher draws 


one by one into squares on the blackboard. 
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Fy yt oF INcorRECT LAEMMERMANN PATTERN 


plotted against the mental-age levels (X axis). The full line 
indicates the form curve, the dotted line the number curve. 
There is a constant decrease in form, as well as in number, errors. 
These results prove that there is a definite relation between the 
performance in this test and the mental age. In order to deter- 
mine whether or not there is a relation between that performance 
and arithmetic, we turn again to the two groups mentioned 
previously, one of which showed high, the other low achieve- 
ment in number work. For each child, the deviation of his test 
score from the average score for his mental age has been defined. 
A graph, Fig. 14, shows the results of this procedure. 

Though there are certain irregularities, on the whole the graph 
demonstrates a rather clear relationship between accomplish- 
ment in the test and arithmetic achievement. In the “poor” 
group there is only one case that shows slightly fewer errors 
than the average for this mental age. Among the “good” 
cases, three children have more errors than the average for their 
mental age group. 
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Fic. 13. LAEMMERMANN Test: RELATION OF PERFORMANCE TO MENTAL AGE 
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Once more comparing the performance of J. F. with that 
f the group, we find that he made 8 error points in form, 


d 2 in number. He scores, therefore, on a 7- to 8-year 
mental-age level, again remarkably low. 

In summary, it has been shown by individual and group 

ilysis that J. F. has a definite functional deficiency. This 
leficiency is very circumscribed and can be characterized as 
inability to grasp and retain visual patterns made up by discrete 

ments. In view of the results from the group tests one has 
very reason to conclude that this deficiency has a bearing on 


his disability in number work. 
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k lines represent boys of the “good” group; dotted lines, boys of the 


“ poor sy group 


The problem remains whether or not functional analysis can 
go further in interpreting this very circumscribed and specific 
impairment as being intimately related to a deficiency of a 
more general nature. Theoretically, such a deficiency could 
have several quite different sources. For example, it could be 
caused by a diffuseness in comprehending and discriminating 
patterns as such; or, by a low ability to localize single elements 
in space and grasp the spatial relationship between them, and 
so on. Most of these interpretations are easily ruled out, so 
far as J. F. is concerned, but there is some evidence for the 
assumption that the boy’s failure in the visual tests is caused 
by his inability to keep in mind simultaneously several aspects 
of a visual object. If this assumption is justified, one should 
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expect him to fail in the visual tests with the dots where he 
has to pay attention to their number and form on the one hand, 
and to the shape of the whole pattern on the other. 

Some of the data on which that assumption might be based 
will be discussed briefly. 

(1) In one of the experiments the boy was presented (1/10 
second exposure) with cards containing differently colored forms. 
There were from three to twelve of these forms on each card. 
First, he was asked to tell the colors and the number of figures. 
He was correct with four elements. In the second series he 
was requested to neglect the colors and to count the forms 
only. Here he was correct with nine elements. If we compare 
his achievement in this test with the achievements of the two 
groups differentiated according to arithmetic ability, the remark- 
able result is that, so long as he had to tell only the number 
of the forms, his achievement did not go below the average of 
the older boys belonging to the “good” group. As soon as 
he was required to observe the colors and count simultaneously, 
his counting ability dropped far down to the youngest mental 
ages (7 to 8) in the “poor” group. Such a discrepancy seems 
to establish, at least for this test, an inability to keep in mind 
two aspects of a visual object at the same time. 

(2) Among the dot patterns used in the previous experiments, 
there were some which consisted of a series of dots like these: 
eee? Under the ordinary procedure, when J. F. did not 
know what kind of pattern would be exposed next, he scored 
very low on these patterns, missing even four dots. In contrast 
to this result, when he was told beforehand that he was about 
to see lines of dots, he ranked among the best of our children, 
having more than seven elements correct in his drawings. This 
discrepancy can be explained on the basis of his supposed dis- 
ability. When he had to pay attention both to the elements 
and the configuration as a whole, he broke down. When the 
configuration was presented beforehand so that he could 
concentrate on the elements alone, his performance was quite 
normal. 

(3) A similar interpretation may be drawn from the fact 
that his score was relatively high on patterns formed by outlines, 


but low on patterns formed by dots. 
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1) It will be recalled that his performance in the “ double 


pattern” test, where he had to keep in mind two forms at 


same time, was extremely low. Since this task must be 
ticularly difficult for one who cannot grasp various things 
the same time, the results with this test support our 
rpretation. 
s) Finally the results of the test necessitating visualization 
forms drawn upon his skin seem to point to the same con 
clusion. He was able to recognize simple forms, but he was 
leficient in grasping several elements and relating those elements 
to one another in a characteristic unit at the same time. 


SUMMARY AND CONCLUSION 


In conclusion we may summarize the methods and procedures 
of functional analysis and point out its practical advantages. 
Since we are dealing with unknown factors underlying the dis- 
ability in question, the most successful approach to the problem 
is the selection of cases that show a striking discrepancy in 
different achievements. The results of analyses applied to a few 
carefully selected cases provide us with methods and points of 
view for investigation of a larger group having a similar type 
Ol deficiency. 

As we have repeatedly stated, the general method of func- 
tional analysis is the examination of an individual in critical 
situations which elicit the impaired functions. The proof that 
the functional impairment is essentially related to the particular 
deficiency rests on two conditions: 

(1) One must show that two groups, outstanding for high 
and low achievement in the performance in question, can be 
differentiated on the basis of the critical tests derived from 
analysis of the single cases. 

(2) The individual classified as outstanding in his functional 
impairment should rank low when his test performance is 
compared with the average of the deficient group. 

When functions bearing on the disability in question have 
been isolated, one must proceed further to evaluate the impair- 
ment as specific or general in nature. The two main cases 
analyzed in this paper may serve as an illustration of such a 
procedure. 
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Case 1, an individual with arithmetic disability, was found to 
have a specific disturbance in the finger schema. The same 
disturbance was demonstrated in a group similarly handicapped. 
Functional analysis of the individual case revealed further that 
the general ability to grasp relations in space was here disturbed. 
The assumption seems warranted that, for this particular 
individual, this general disturbance is underlying the specific 
impairment viz., the deficiency in the finger schema. 

Case 2 illustrates another pattern of impaired function under 
lying arithmetic disability. Here the specific disturbance in th 
comprehension of visual patterns is present to a significant degree 
in the disability group. A more general impairment discovered 
in this individual, which is probably at the root of his specific 
disturbance, is the deficiency in grasping simultaneously the 
multiple aspects of a visual unit.” 

Finally, it should be emphasized that the results of functiona! 
analysis applied to individual cases should be evaluated against 
the general background of the child’s personality, peculiarities 
in behavior, and other abilities and disabilities. 

It is clear that the results of functional analysis, rather than 
the data from achievement tests, should serve as a guide for 
remedial work. The methods, techniques and materials for 
training must be chosen for their adequacy in relation to the 


functional impairment. 
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HE EFFECTIVENESS OF VARIOUS TYPES OF ART 
APPRECIATION AIDS * 


PuRPOSE AND METHOD 
HE purpose of this experiment was to discover the effect of 
Teco kinds of information or appreciation aids on the 
gment of pictures. The method was to exhibit to 180 sub- 
tudents in Fine Arts and in Psychology at Indiana Uni 
ity, five modern landscape paintings * and to ask the subjects 


ite each picture on a nine-point rating scale, as follows: 


f ' - ’ ‘ 
I pleasan 


not uld not \ 1 would sacri 
twi car t wn t VI fice to own 


When the first impression had been recorded, each subject 
vas provided with four mimeographed pages of material describ- 
g four of the five pictures and including one each of the 
four types of appreciation aids. After studying this material for 
twenty minutes, the subjects re-rated the pictures, recording 
their final judgment on these four as well as on the picture 
for which no material had been provided. A system of rota- 
on had been worked out for these appreciation aids, whereby 
ill possible combinations of the five pictures and four types of 
appreciation should appear together, and each picture and each 
type should appear equally often. 
The four types of aids were as follows: Type A, anecdotal 
ind biographical data on the painter, and Type B, a literary 
rpretation of his work. These were taken from current 
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magazines and books on art appreciation.” They were entirely 
divorced from the particular picture in question and could have 
been used equally well with any one of the many pictures done 
by these painters; in fact in Type B they could be used almost 
indiscriminately with the work of any other painter with no 
loss in effectiveness. For Type B paragraphs were made in 
some cases by putting together widely scattered remarks from 
a variety of authors and chapters. The names of schools and 
painters were used without definition or explanation. A delib 
erate effort was made to include obscurities and clichés, plati- 
tudes, glamour, critic’s patter, meaningless laudatory phrases 
and literary ornament for its own sake; e.g., “he achieved a 
unified interplay of plastic elements to obtain a_ rhythmic 
embodiment of space and form,” “in his color there is frank- 
ness and supernatural energy caught in a moment of eternal 
poise,” “canvases which amalgamate and express with heroic 
precision the dreams of all their forerunners,” “there is real 
fascination in the transitions for which he is famous,” “a thor- 
ough master of his resources and uses them with consummate 
artistry,” etc. The material for the artist Derain read in part 
as follows: 


It was in the ranks of the Fauves that he tasted the best and most complete 
of aesthetic creeds, disciplining his sensibilities by confronting them with thé 
tendencies of eternal art. Gradually, however, the humanity of the artist proved 
its measured, its very French, flexibility and from then on . many were 


by his voluptuous robustness and natural health. He considers the 


fascinated 

plane of his canvas the essential soul of nature, the white surface as constituting 

a kind of ideal superspace, no longer of four but of an infinite number of 

dimensions. His sensibility refuses to be caged by any but the simplest formulas 
! 


It takes the form of an easy natural assurance, a spontaneous irresponsibility, 


and a complete absence of anything like presumption. 


Type C, the mood and meaning of the picture, was in every 
case as restrained and valid as the experimenters could devise. 
Suggestions for the dominant mood were made by several com- 
petent observers, and the interpretation which seemed most 
likely to succeed was amplified and enlarged. For Monet, it 


>In preparing the materials of Types A and B, the experimenters us 1 besides 
several encyclopedias and current magazines the following books: Bulliet, C. J., The 
ssgnificani moderns, New York: Covici Friede, 1936; Fauré, Elie, History of art, t 
by Walter Pach, Vols. IV and V, New York: Harper, 1921; Raynal, Mauri Modern 
French painting, tr. by Ralph Roeder, New York: Brentano, 1928; Wright, W HH. 


Modern painting, New York: Dodd Mead and Co., 1915; and others 
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was the warmth, brightness and radiance of the summer air, 
d the richness and gayety which were emphasized. For 
Rockwell Kent it was the coldness, dignity, severity and 
neliness, especially in relation to his blue color scheme. 
The formal analysis of the picture, Type D, included a small 
sketch of the painting which showed the major elements of 
composition and their relation to each other, the direction 
of the most important lines and as much as was feasible of 
he compositional scheme.” This sketch was followed by a 
scription of the lines and masses, foreground and background, 
lor scheme and color contrasts, balance, perspective, brush 
ork, patterns, volumes, etc. Everything was made very simple, 
ghtforward and clear. Technical terms and clichés were 


ra 


ided by repeated reference to the specific details of the pic 

The objectives of the artist and the means by which he 
hieved them were set forth in concrete terms, in simple non 
chnical language. At the same time, in view of the age and 
mmaturity of the subjects, the sketches were not allowed to 
come merely cold laboratory dissections, but were given as 


much literary style as seemed appropriate. 


THE TRAINING OF THE SUBJECTS 

Since the factor of art training was important for our pur 
poses, the subjects were asked to fill out an objective self-rating 
scale for their training in art. Most credit on this scale was 
riven for formal training, studio work, college courses in art, 
architecture, etc. The scale included also credit for the reading 
of books and magazines on art, visits to museums and exhibits, 

mberships in camera and art clubs, and so on. The range 

scores on this training scale was from 2 to 178, with the 
nean at 29.3 and a sigma of 25.8. 

[In tabulating the results of the experiment, the entire group 

180 subjects was divided into fourths on the basis of these 
ning scores. Of the 45 students in the top quarter all had 
taken at least one course in the Fine Arts Department, and a 
large majority had had two or more courses. Only five students 
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in the second quarter and no student in the third or fourth 
quarter had had any course in art. The effects of formal train- 
ing on the results of this study are, therefore, concentrated in the 
top quarter of the group. 

The greatest difference in these groups lies between the first 
and second quarter. There is also a substantial drop in interest 
and training from the second to the third, but very little between 
the third and fourth. From the highest score of 21 to the 
lowest score of 2, there is very little differentiation in the stu 

nts in these two lower quarters except in the more unimpor- 
tant details of the magazines they read, the frequency of their 
trips to campus exhibits and their own self-rating of their interest 
ind attitude. We have then in the top group the subjects who 
manifest a serious interest in art, possess a certain amount of 
manipulative skill and a familiarity with current and historical 
art forms. In the second quarter we find those with interest 
and pretensions, but little or no training. They are neither 
sophisticated as are those in the top quarter, nor naive as those 
in the lowest groups. They take an occasional course, they do 
some reading in popular magazines on art subjects, they visit 
the exhibits and think of themselves as “ much above average ” 
in their interest. We might characterize them as the “ dilet- 
tantes.” Below them are the very naive who do little reading, 
frankly rate themselves as average and make little or no pre- 
tensions as to their interest in art. The median for the top 
quarter is 57+ 16, for the second quarter 27 + 3, while for 
the combined third and fourth quarter it is 13 + 2. 


THe RatiING oF THE Pictures 

On the first impression, with all the pictures presented 
anonymously, these 180 subjects showed the greatest preference 
for the pictures of Vlaminck and Kent. Monet and Cézanne 
were next in order of preference, reaching the point described 
as “ pleasing but would not care to own.” Kent is never rated 
below the neutral point, and only one or two subjects give 
Vlaminck a rating of neutral or below. On the other hand, 
Derain, frequently rated as disliked, in only one or two cases 
gets a rating as high as 4 or 5. His average falls a little above 
the neutral point. In general the order of preference for the 
five pictures follows the degree of photographic realism. 
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On the average, all the paintings gained in favor with the 
iding of the material. Kent, the most preferred, gained the 
st, and Derain the least popular, gained the next largest 
roportion. 


+ 


THe EFFECT OF THE APPRECIATION AIDS 
gains were tabulated according to the type of 


When the 
erial which the subject studied, it was discovered that the 
| 


the case of the paintings for which no aid to appre 


' 1 | P. | . 
nad been provided, Was on the averag O.11 Of a step. 


Men 4 S ( 


This gain showed practically no fluctuation from the top 
quarter to the bottom quarter of the group, and therefore the 
gains on each of the four types of material are expressed as 
proportions of this control gain of o.11 steps. In Table 1 the 
gains for each fourth of the group are given for each type of 
material. For example, the total gain for the 45 persons in the 

p quarter who read Type A, was g steps, or on the average 

> of a step. Since this is 1.8 times the gain when no material 
was provided, it appears in the table as 1.8. 


POT t 18 ibjects who participated in the 
Che training scores for the women were noticeal higher t 
n Was 32 1 th ls 
Fe I I nad w f 
s tra ig 
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[t is apparent that the Interpretation Type of material is on 


the whole most useful in making the subjects express preferences 





for a picture. The average gain for this type of aid is 5.2, which 
is about 25 per cent better than the next highest type, Mood and 
Mea! 1! 


with 3.6, only 70 per cent as effective as the Interpretation Type. 


< & 


with 4.2. The Life of the painter shows the least gain 


For the top quarter, the most effective material is the Formal 


Analysis, Type D, and for the second quarter, the dilettantes, 
th 


Interpretation is by far the most effective. In the lowest 
quarters, the naive group, no one type stands out as particularly 
better than any other. In other words, the Formal Analysis, 
Type D, is valued alike by those who have begun a serious 
study of art (top quarter) and by the very naive, while the 
middle group, those who have some pretensions but little train 
ing, find these direct and specific materials not at all to their 
taste. 

The greatest differences for men and women appears with 
Type C, the Mood and Meaning of the picture, for the women 
find this material almost seven times as effective as when no 
material is provided and the men not quite three times as 
effective. Men, however, are much more easily persuaded by 
Type B. 

The average gains are somewhat larger for those with less 
training, as would be expected, because some of the material 
provided in these appreciation aids was already familiar to many 
of the students in the top quarter, and its effect, if any, on 
their judgment would show in their first rather than in their 
final impression. The dilettantes, the second quarter, gain the 
least, only about half as much as the more naive subjects in 


the lower half of the group. 


PREFERENCES OF THE SUBJECTS FOR THE DIFFERENT TYPES 
OF MATERIALS 
In connection with the effectiveness of these different types it 
is important to note the preferences expressed for them in 
response to the question: 
Place the schedule number of the material you found most interesting and 


helpful in the space numbered 1, the next most interesting in the spa 


nu ered 2, the least interesting in the space numbered 4, etc. 1.... 





— 
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lable 2 gives the preferences for each successive group and for 
men and women separately. In tabulating the preferences, 
he first place was weighted by four, second place by three, 
third place by two and fourth place by one. The figures in 
table represent the preferences in terms of the maximum 
reference which any type of material could have received had 
ry member of the group given it first place. 


There are several significant facts to be drawn from this table. 
First of all we may notice that the group as a whole enjoyed 
least of all the Interpretation Type of material although the 
paintings increased in aesthetic value more from this type than 
from any other. Women and the more untrained subjects espe- 
cially dislike to read this material. Those with much training 
prefer the Formal Analysis. Men also prefer the Formal 
Analysis and Interpretation, while women like best the Mood 
and Meaning and the Life. If we combine Types A and B, 
both of which are far removed from the specific picture, and 
Types C and D, both more pertinent, more direct and objec 
tive, we find that the more sophisticated and the more naive 
are less for Types A and B (59 per cent and 59 per cent) while 

dilettantes like them better (65 per cent). Likewise the 
dilettantes do not care for Types C and D (62 per cent) as much 
s either of the other two groups (66 per cent and 65 per cent). 
A decided preference was shown for all material on both 


Kent and Vlaminck throughout all four groups. Their index 
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is 70 per cent, while those for Monet, Cézanne and Derain are 
59, 56 and 55, respectively. The materials which they find 
most interesting are again not necessarily those which enhance 
the painter’s work, for in the case of Vlaminck his materials 
were most preferred while his gains are only moderate (2.5) in 
respect to those of Kent (6.7) and to those of Derain (4.9) whose 


materials were the least interesting of any. 


DIscUSSION AND CONCLUSIONS 


It is not easy to make quantitative studies of the process of 
aesthetic judgment because it is a very complex process, and 
even for experimental purposes it should remain so. In this 
experiment the attempt was not so much to isolate one single 
variable and study it under systematically changing conditions, 
as to observe the effect, under controlled conditions, of some 
of the conventional materials of art appreciation and criticism. 


The rating scale underlying 


5 5 


the gains we present in our tables 
is a subjective one. We have assumed that the steps are quanti 
tatively equal, an assumption which is open to the severest 
criticism. A similar and equally vulnerable assumption has 
been made in regard to the self-rating training scale. We have, 
therefore, given our data only the most simple and obvious 
tabulation and treatment, and it would be inadvisable to rely 
too heavily on these quantitative conclusions. Nevertheless, 
because our treatment is so simple, and our experimental situa 
tion so close to the actual classroom procedure in teaching art 
appreciation, our conclusions may have as much validity as the 
more objective but more remote observations of the laboratory. 

It is noteworthy, first, that the preferences of observers is 
for realism. From the serious student to the naive, through 
all grades of training and sophistication, photographic realism 
erence. Even after the various excellences 


1 11 
, n thy rr t t oc} 
Lains il Sita CS Al 


ol the other three painters have been carefully explained, Kent 


and Vlaminck with their realism and their sunset and moonlight 


ffects are given decided preference. 

Since there are, of course, many ways of enjoying pictures, 
it would be arbitrary for the experimenters to pronounce any 
one of the four types of appreciation aids as most valid or least 
valid. It is fairly obvious, however, that Types A and B (1) are 
most remote from the actual aesthetic object, (2) are full of 
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empty phrases and meaningless clichés, and (3) originate from 
the professional critics and journalists rather than from prac 
ticing artists. Types C and D, on the other hand, (1) are 
directed toward each picture specifically, giving information and 
nalysis of the excellences of each painting in clear and com- 
prehensible terms, (2) employ only the concepts which th 
mateur can understand, and (3) explain the pictorial elements 
most practicing artists would explain them. 
rhe largest gains, for these pictures and these observers, com¢ 
response to the type of material which is (1) most remote 
from the actual aesthetic object, (2) least clear, appropriate and 
mprehensible to the subjects, and (3) least valid from the 
practicing artist’s point of view. Apparently the layman expects 
criticism and appreciation to be couched in certain chara 
stic terms; and although they may be largely incomprehen 
to him and although he admits that he prefers to read 
ther types of material, they do create a certain kind of effect 
ch he counts as aesthetic. Platitudes, technical obscurities 
d philosophical mysteries, fine writing and glamour, repre 
the most effective medium for enhancing the aesthetic 
xperience or at least for improving the observer’s rating of 
what he thinks is aesthetically important. The prestige effect 
se literary paragraphs is amazing. 
. 


In both cases—in the demand for photographic realism, as we 


the susceptibility to meaningless phrases in lieu of honest 


t 


ilysis and criticism—there is a disconcerting gap between artis! 


d layman. The form and the expressiveness, which to the 


itor aré the very essence of successful eftect, the objectives 


1 excellences which he most ardently pursues, these to the 


man are of least significance, entirely subordinate to realistic 


ffects. Similarly, the type of criticism and interpretation which 


most effective for the layman, seems to the professional artist 


] ] — " ‘ ’ 
it the very least uncommendable, largely irrelevant and 
cases entirely meaningless. 


In view of this gap between what the artist attempts and 


+ 


what the public wants, it is important to note that (1) th 
gain for any type or group is the Formal Analysis i1 
hands of the most sophisticated group, that (2) the most 


profit more from Types C and D than do the dilettant 
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whose sensibilities have perhaps been dulled by some of the 
ecstatic patter of the current (and classic) writers on art, and 
that (3) in general the observers do not prefer to read this type 
of material; in fact, they give it the lowest possible rating. 

The psychologist recognizes the fact that the feeling of aspira- 
tion, an increment of novelty, and a touch of the mysterious 
and incomprehensible are important ingredients of the aesthetic 
experience. With complete mastery and understanding of the 
aesthetic object, the experience tends to fade. But there is a 
recognizable difference between an intelligent understanding 
which falls short of complete comprehension, and a merely 
glamourous effect associated only with the personality of the 
artist and the prestige of the critic. Here lies the difference 
between a stable and integrated function of the individual which 
allows further development of aesthetic experiences, and a capri- 
cious accumulation of phrase and anecdote divorced from the 
fundamental sensory and perceptual experience.” There is a gap 
everywhere between the artist and the layman which the teacher 
and interpreter must reckon with, and there is a group of 
dilettantes whose resistance will be the most difficult to elimi- 
nate. The authors are convinced that much of the current 
writings on art are probably increasing rather than diminishing 
this difficulty. 


See Hevner, Kat The aesthetic experience, a psychological description Psych 


Rev., 1937, 44, 245-263 








A CRITIQUE OF THE HUMM-WADSWORTH 
TEMPERAMENT SCALE 


BY DON W. DYSINGER 
I nIve os { Ne/ 


N a recent article Humm and Wadsworth published an account 
| of the development and standardization of a Temperament 
Scale." The scale was devised in connection with a personnel 
program in a public utility corporation and was designed to 

rve as a diagnostic aid in determining the temperamental fit- 
ness of employees for various types of work. The theoretical 
basis around which the scale was constructed was the theory of 
personality formulated by Rosanoff.“ According to this theory 
ach component of temperament is present in the personality 





organization of an individual. The relative degree of strength 
of each component may be considered a determining factor in 
behavior. Abnormal behavior is considered to be the result of 


tl 


1¢ presence of one or more components to an excessive degree. 
The normal individual, then, is the one within the organization 
of whose personality these components are reasonably well bal- 
anced. The diagnosis of temperament involves the identification 
of the relative strength of each component, regardless of whether 
or not the influence of the component is manifested in the 
behavior of the individual in question. These components are 
as follows: (1) “normal,” a control mechanism involved in the 
maintenance of temperamental equilibrium; (2) hysteroid; 
(3) cycloid, which is sub-divided into (a) manic and (b) 
| depressed; (4) schizoid, which is sub-divided into (a) autistic 
and (b) paranoid; and (5) epileptoid. 





After considerable preliminary work these authors developed a 


scale consisting of 318 questions, each of which may be answered 
either “ yes” or “no,” of which 159 are scored. The scoring of 


each question is dependent upon thé component or components 


G. and Wadsworth, G. W., J: I Humm-Wad 
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touched upon and a statistical weighting depending on the sig- 
nificance of the question content. A profile is provided for use 
in expressing the relative strength of the components, the units 
of which range from -3 (indicating a marked weakness of the 
given factor) to +3 (indicating excessive strength of the factor). 
The norms given by the authors were based on results obtained 
from 436 individuals, including business employees (representing 
a “normal” group) and inmates of hospitals for the insane and 
penal institutions. The validity of the questions was studied by 
comparing the obtained scores with clinical data available for 
each subject. 

In the study here reported the Humm-Wadsworth Tempera 
ment Scale was used with a group of university students. It was 
found that the results obtained from this group were not com- 
parable to the published norms. There were several possible 
explanations for these observed differences. In the first place, 
the age factor was of possible significance, Humm and Wads 
worth having stated that their norms were not suitable for use 
with those under 20 years of age. The second possibility was 
that the university group represented a selection of the popula- 
tion not comparable to that used in the original study. In 
addition, our experimental group was a mixed one. Since 
Humm and Wadsworth made no mention of the sex of the 
subjects in the standardization group, it is assumed that they 
were probably all males. Due to the observed differences the 
study was extended to include a sufficiently large number of 
subjects to permit a statistical treatment of the data. The validity 
of the classification of the questions into the seven components 
included in Rosanoff’s theory of personality was provisionally 
accepted.” 

The subjects used in this study may be divided into three 
groups. The first was composed of 148 undergraduate men, 
hereafter called the M group. The second included 106 under 
graduate women, hereafter called the F group. The third group 
was made up of 53 women registered in a library school (the 
FL group), all of whom had completed undergraduate work. 
The mean ages of these groups were 20.4 years, 20.2 years, and 


Art 
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3 years, respectively. These age means are based on data 


rnished by about go per cent of the subjects in each group. 


an effort to avoid the inclusion of those results quantita 
ly invalid because of biased responses, the original authors 
iblished standards for the acceptance or rejection of a test 
ed on the number of “no” responses and the algebraic sum 
the deviations of the components in terms of profile score, 
luding the “normal” component. A similar selection was 
nally attempted in this study, but due to the large percent 
of “ rejected” tests and the similarity in means between the 
ited rs and “ rejected ” groups, the results obtained from 


} 
It is distinctly 


our subjects were accepted for consideration. 
that the 4o per cent of our subjects whose results fell 

the “rejected” classification represented not a biased or 
operative group, but rather were those whose scores wert 
1 the extremes of the distribution. As will be indicated 


the reliability of these “rejected” scores was sufficiently 


oh to justify their inclusion. 


results obtained from our groups are given in Table t. 


ta are tabulated according to the strength of each com 
nt and rated from +3 to —3 accordingly. 
is obvious from an examination of this table that the scores 
by those composing our groups are, in most instances, 
luly concentrated at one extreme or the other. This tendency 


most apparent in respect to the cycloid manic, cycloid depressed, 


epileptoid components, an unusually large number of scores 
ring at the upper limits in the first two of these, and 


tne lower values in the third. The scores on the cycloid 


] 


ssec 
| M groups. In both the F and FL groups the scores on the 
are concentrated at the lower end of the scale, 


i 
1 component are materially higher, particularly in the 


ymMponent 
those for the M group are more nearly comparable to the 
ns of the original group. It is obvious, however, that the 


| norms do not furnish an adequate basis of comparison 
res made by the student groups. Otherwise one must 


raw the conclusion that the university groups were composed 
ly of individuals with marked cycloid temperaments, often 
proaching the pathological in degree. It is possible that a 


rsity or college atmosphere tends toward the exaggeration 
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of such tendencies. It is more probable, however, to maintain 
that we are here dealing with a selected group for whom separate 


norms are required. 


TABI 
S s ACCORDING TO THE STRENGTH 
} H COMPONED 
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A statistical statement of the distribution of scores for each of 
the components is given in Table 2. 

Since Humm and Wadsworth do not give statistical data on 
the distribution of scores for the various components obtained 
from their group of subjects, it is impossible to make a statistical 
comparison of the groups. The significance of the differences 
between the means of the various groups in this study is given 
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oh ] 
Table M 


3. Comparisons have been made between the means 
the two undergraduate groups (F and M) and the two groups 


women (F and FL). 
It is apparent from an examination of Tables 2 and 3 that 
gnificant differences exist between these groups in regard to 
ral of the components. The F group shows a significantly 


mean for the “normal” component than does the M 


t 
a iis 


ip, and the FL group mean is in turn significantly higher 
than that for the F group. This finding would seem to indicate 


rence in respect to the characteristics measured by this 
omponent. 


t 
1 sex diffe 


The most marked differences between these groups appear in 
he hysteroid component. 


++ 
il 


There is a statistically significant 
re mean scores of the two undergraduate 


; 


erence between tl 


TABLE 


-OMPONENT 
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groups, although both are within the “ borderline ” classification 
as given by Humm and Wadsworth. The mean for the FL group 
is significantly lower than that of the F group, the former being 
in the -2 classification according to the original standardization. 
Th 


appears to be no ready explanation for these differences, 


ere 


particularly that between the undergraduate groups. It is possibli 
anti-social tendencies which are supposedly tapped by 
questions scored for this component are more pronounced 
mong university men than university women. If the scale was 
gned for us ith men only and standardized accordingly, 
hese differences may merely reflect differences in the groups 


red. It is doubtful that hysteroid tendencies are so much 
more pronounced in men than among women. If the scale was 
le group, then the observed differences may 


= 4 


standardized on a ma 
be explained as being due to the fact that the questions mor 
thoroughly explore the types of hysteroid tendencies prevalent 
among men than among women. It is hoped that the statistical 
analysis now in progress will shed additional light on this 
question. 

The mean scores on the cycloid manic component for all three 
groups fall in the +2 classification according to the original 
standardization. The means for the cycloid depressed component 
fall in the +1 classification. There are no statistically significant 
differences between the means of our groups. This circumstance 
would seem to indicate that university students show unusual 
strength in both the manic and depressed phases of the cycloid 
component. Humm and Wadsworth have characterized the 
manic phase as indicative of “. . . some degree of elation, pres- 
sure of activity and distractibility, together with such manifes 
tations of excitement as jests, pranks, enthusiasms, impatience, 
etc.” The depressed phase is similarly characterized by 

some degree of sadness, lessened activity, dearth of ideas 
and associated characteristics such as worry, timidity, feelings 
of malaise, and the like.” The cycloid temperament in general 
is marked by “. . . fluctuations from emotional equilibrium, hot 
headedness, difficulty in sleeping, etc.” 

Whether such characteristics of temperament are more preva- 
lent among university groups than among industrial workers 1s 
a question. It is possible that the emotional drive and versatility 
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ich Humm and Wadsworth maintain is measured in this 
mponent is a factor which operates in the selection of students 
. group. Another factor which must be considered is the age 
the student groups. As mentioned before, the mean age of 
the F and the M groups is slightly above 20, below which 

nt the original authors maintain the norms cannot be used. 
this connection it 1s to be noted that none of the students in 
three groups were freshmen. In order to determine whether 
high scores on the cycloid component are of particular 
ificance it would be necessary to compare these scores with 


obtained from a non-university group of the same age. 


signincant differences are also found between our groups 1n 
to the schizoid paranoid component. Although the 


ns for both the F and M groups are within the “ borderline ” 

ition, the former is significantly lower than the latter. 

for the FL group is significantly lower than that for 

F group, and is of -2 strength. This fact would seem to 

that university men are more suspicious, conceited, and 

lerant of the opinions of others than are university women. 

{n analysis of the items scored for this component may supply 
explanation of these differences. 


ry 
I 


ere are no significant differences between the means of our 
ups in either the schizoid autistic or the epileptoid com- 
nents. These means are somewhat lower than the midpoints 
f the distributions of scores on the original standardization. 
In the epileptoid component our distributions show a conspicuous 
k of scores in the +2 and +3 categories. Here is one more 
ndication that the original norms are not suitable as a basis of 
mparison for scores made by university students. 
The reliability of the scores for each component was deter- 
mir ed through the use of retests. The coefficients of correlation 
between the scores made on the two occasions are given in 


TABLE 4 


Retest ReELIABILity oF EacH COMPONENT 


Normal 858+ 
Hysteroid 8so 
Cycloid man 919.018 
( id KAA 
Schizoid autistic 878= .027 
< rd ¢ ur ] R&R 8 
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Although the number of subjects included in this group was 
only 34, all seven of the coefficients are statistically significant. 
The interval between test and retest was three months or mor 
in every case. These coefficients of reliability compare very 
favorably with those found by Humm and Wadsworth using 
the split-half method and are quite high for a scale of this type. 
The reliability of the cycloid manic component is somewhat 
higher and that for the epileptoid component 15s considerably 
lower. It is apparent that all seven of the components of the 
scale show a high reliability. In only 10 of the 34 cases here 


considered could both the test and retest scores be classified as 
“acceptable” according to the standards of the authors, based 
on the number of “no” responses and the profile scores. It 
would be reasonable to expect low reliability if the tests wer 
found to be quantitatively unacceptable. In a test composed of 
318 questions it is difficult to believe that the memory factor 
would be of particular importance except in respect to some 
few items of unusual significance to the subject. On the contrary 
it would seem reasonable to expect that carelessness in replying 
to the questions would result in low reliability. The high relia- 
bility of these “ unacceptable” scores was one of the chief reasons 
for disregarding these standards and including all scores in our 
summaries. 

The intercorrelations of the scores on the various components 
are given in Table 5. These data are based on the scores of 232 
of the subjects of the three groups. 

There are some marked differences between these coefficients 
and those given by Humm and Wadsworth. This is particularly 
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rue in respect to the correlations between the “ normal” com 
ponent and the remaining six. Humm and Wadsworth found 
se to Vary from + 044 (with the epileptoid score) to -—-.094 
vith the cycloid manic score). Briefly, they found moderately 
gh positive correlations, while those obtained from our data 
all negative, and in most instances somewhat higher. If, as 
original authors maintain, the “normal” factor “. . . is 
rimarily a control mechanism, providing rational balance and 
mperamental equilibrium,” then the negative relationship 
pears to be more readily understandable than the positive 
efhcients. Solely on a logical basis it seems hardly reasonable 
xpect a high score on the cycloid manic component to be 
ompanied by a high score on a component in which such a 
re is indicative of a high degree of self-control and tempera- 
ital equilibrium. Marked cycloid tendencies on the part of 
individual without adequate self-control would seem to war 
the expectation of behavior at least bordering on the 
bnormal. It is possible that the age of those included in our 
ups was such that the type of self-control and equilibrium 
isured by this component had not reached the level of develop 
nt found in the older standardization group. 
The remaining intercorrelations are, in most cases, quite com- 
parable. Differences which are, in all probability, statistically 
gnificant appear in several instances, but previously mentioned 
lifferences between the groups of subjects used may account 
r them. 
One intercorrelation which seems to warrant particular men- 
n is that found between the scores on the cycloid manic and 
cycloid depressed components. Humm and Wadsworth 
found this to be +.887, while our data reveal a coefficient 
.853. Coefficients of correlation of this magnitude between 
rsonality or temperamental characteristics are quite unusual, 
nd one may question the validity of dealing with these com- 
ponents separately. On the basis of the figures it would appear 
to be more reasonable to deal with the cycloid component as a 
single one. It is possible that the analysis of our data will throw 
idditional light on this point. 
in an effort to account for some of the observed differences 
between the standardization group and the students who com- 
posed our three groups, the scores on the various components 
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were correlated with the scores on the Army Alpha Intelligence 
Test (Nebraska Revision). Although it seems to be generally 
agreed that a university group represents a selected sampling of 
the population in respect to intelligence, yet the range of scores 
within our groups (106 to 200) was sufhciently great to be indica 
tive of any actual relationship. Scores were available for 148 
of the subjects of the F and M groups, and the obtained 


coefhcients of correlation are given in Table 6. 


TABLE ¢ 


The only coefficient which is statistically significant is that 
between the Army Alpha score and the score on the “ normal ” 
component, which is 4.2 times its probable error. This coefficient 
is so low, however, that the indicated relationship is very slight. 
The remaining coefficients are negative, but not statistically sig- 
nificant. It seems apparent from these data that the scores made 
on all components are independent of the intelligence rating of 
the individual. Some other basis for an explanation of the 
differences between our groups and the standardization group 
must be sought. Even in the development of those characteristics 
measured by the “normal” component, i.e. self control and 
temperamental equilibrium, the factor of intelligence is of only 
slight importance. 


SUMMARY 

It is evident that our data gathered from a total of 307 uni- 
versity students differ in many respects from those obtained in 
the original standardization of the scale. A detailed statistical 
comparison cannot be made because Humm and Wadsworth 
have not given the means and standard deviations of their dis- 
tributions of scores. Thus one is forced to rely on a comparison 
of the distributions when the results are classified into the seven 
categories of strength in accordance with the method used in 


the standardization of the scale. When this is done, our distri- 
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tions show an undue concentration of scores at one extrem¢ 
the other in several of the components. Whether this effect 
due to the age of our subjects, the inclusion of both sexes in 
the selectic nN of subjects, or the operation ol all ol 

factors is not immediately apparent. It would seem, how 
r, that if the scale is to be used as a diagnostic aid in evaluating 
mperamental characteristics of industrial workers, there is 
of standardization data based on results obtained from a 


he general population. 


} 
{ 


ader sampling of t 
The method used by Humm and Wadsworth in determining 
categories of strength of component is, in itself, questionable. 
\lthough the method is not described in detail, it seems that the 
hors divided the scores on each component into two groups, 
mad up of those scores above the median or average and 
ther of those scores below the median or average. Each 
these was then considered individually, and the limits of each 
itegory were based on the standard deviation of each of these 
ups. This procedure is questionable because it actually 
mounts to a consideration of each half of the total distribution 
a unit conforming more or less closely to a normal distribu- 
Unless the distribution of scores for the entire component 
bi-modal, such procedure is statistically questionable. 

There are several characteristics of the scale which are such as 
to warrant further investigation as to its usefulness. The relia- 
bility of the scores on the various components is high, being 
850 or above for all components except epileptoid. These 
coefhcients of reliability compare very favorably with those 
obtained by the original authors. A second consideration is the 
lack of any significant correlation between the scores on the 
various components and intelligence test scores. The correlation 
between the latter and the scores on the “normal” component 
is statistically significant, but since the coefficient was found to 

only +-.225, the relative independence of the two is apparent. 
The remaining coefficients were negative and not statistically 
significant. These factors, together with the low coefficients of 
correlation between components, seem to warrant the conclusion 
that the scale is actually probing various phases of personality. 
It is hoped that the statistical analysis now in progress will 
determine the validity of scoring the scale for the seven com- 
ponents accepted by the original authors, 








THE EFFECT ON THE BERGER RHYTHM OF MILD 
AFFECTIVE STATES* 


r ‘HE purpose of this study was to discover the possible relation- 


ships between brain potential patterning and mild affective 
states. In many types of psychological experimentation the im- 
portance of the affective component must be considered—a fact 
which is especially true in working with human beings. 

Inherent in the situation in which brain potentials may be 
taken are factors that might give rise to such states as fear, com- 
petition, and excitement. It was first pointed out by Berger that 
the regularity and amplitude of the alpha rhythm in man can 
usually be observed best under optimum conditions of relaxa- 
tion (4). Apprehension, worry, and excitement tend to depress 
or to disrupt the rhythm. The basis for this disruption, accord- 
ing to Jasper (7), does not seem to be related to the usually- 
recognized signs of relaxation or excitement. 

Berger reports that fright will cause the disappearance of the 
alpha waves (5). Following the explosion of a fire cracker near 
the subject, the waves disappeared for a period of several seconds. 
Thereafter, for some time, there were alternating periods of 
appearance and disappearance of the rhythm. In the present 
study, however, no attempt was made to induce such intense 
emotional states. Rather it was the purpose to investigate the 
effect on the brain potentials of mild changes in affect. 

Forty-four subjects, mostly college upperclassmen and graduate 
students, were used in the experiments reported here. Nineteen 
were women and 25 men. They were directed to recline quietly 
on a cot, with eyes closed, in an electro-statically shielded, semi- 
soundproofed room. The brain potentials were recorded with 


one electrode on the left occiput and the other on the lobe of 


one ear. 
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RECOGNITION OF Lies BY Brain PoTENTIAL REcorD 


To investigate the possible effects of a situation involving a 
simple lie on brain potentials, records were obtained from 33 
idult subjects in go lying situations. A typical procedure con 
sisted of showing the subject one of five cards on which numbers 
ad been printed. The cards were arranged in such a way that 
the experimenter did not know which card was being seen by 
the subject. Through a two-way communicating system the 


imbers on the cards were then read by the experimenter. 
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After each number was read, the subject responded with “ no,” 
indicating that he had not seen the number just read. On one 
number a lie was inevitable. A brain potential record of a dura- 
tion of about 20 seconds was taken after each response. 

The possibility that the startle effect incident to the beginning 
of the questioning might introduce a variable factor in evaluating 
the records, was obviated by reading first a number which had 
not been included on the cards and which the subject, therefore, 
had had no chance to see. This first record was not included 
among those which later were to be compared for the purpose of 
trying to recognize the one taken during the lie. Two or three 
situations were set up for each subject. 

Five people, experienced in evaluating brain potential rhythms, 
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independently compared the records for the purpose of locating 
those in which the lies were involved. Using the general depres- 
sion or disturbance of the alpha rhythm as a criterion, the records 
from each situation were ranked from one to five. The record 
considered most likely to be the one taken when the lie was 
being told was ranked first, and the one judged least likely was 
ranked fifth. The remaining three were ranked in order between 
these two. Table 1 shows the results of these judgments. 

Each of the judges ranked the lie record in first place more 
often than in any other place, the average number of times it was 
so ranked being 41.4. This was 47 per cent of the time, or 130 
per cent more often than could have been expected by chance. 
Had a chance distribution of ranks been made, the average 
ranking of the lie record would have been 3.00, but the actual 
performance of the judges showed an average of 2.11. 

Another way of evaluating these data was to obtain the values 
of the chi squared measure of the goodness of fit. The assump- 
tion was made that the chance distribution of the lie records 
among the various ranks would have been as shown. The greater 
the chi squared values, the greater are the differences between 
the chance distribution of rankings and the empirical results of 
the judges’ rankings of the lie records. The values shown for 
chi squared indicate that such deviations from a chance distri- 
bution would occur less than once in 100,000 times (8). 

The judges varied in ability to recognize the lie record. In 
general, the more experienced the individual in working with 
brain potential records, the better was his performance. 

When the average ranking of the lie record by the five judges 
was computed for each subject, it was found that the records of 
some individuals were consistently more easily recognized than 
were others’. Four of the subjects had records such that all 
judges could recognize the lie record with almost complete cer- 
tainty, while on the records of five of the subjects the judges 
gave a worse than chance performance. 

For the purpose of observing whether something similar to 
adaptation or readjustment in the brain potentials—as reported 
by Bagchi (2)—would take place during a series of lying situa- 


tions, nine such situations were set up for four subjects. The 
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records were ranked and these rankings grouped so that the 
results on the first three situations could be compared with the 
sults on the last three. The performance of the judges in 
ecognizing the lie record was 40 per cent better on the first 
three situations than on the last three. 


DETECTION OF GuILT BY BRAIN PoTENTIAL REcorps 


In order to investigate whether guilt could be detected from 
brain potential records, 19 subjects were projected into experi- 
mental misdemeanors, and records of their brain potentials taken 
while key words from these situations were read to them. Five 
misdemeanors were described on separate cards. One of the 
lescriptions used was as follows: 


have been living at a fraternity house. One Saturday evening 1 have 
y down town to buy some notebook paper before the stores close. You 
vy that you cannot get there in time if you walk. One of the members has 
ick car standing at the curb. You decide to drive it down without asking 
ssion. Coming home, you round an icy corner, suddenly lose control, and 
into a lamp post, crushing a rear fender. Nobody is near, so you decide 
» the car on home, park it, and pretend to know nothing about tl 
age. The next morning you are questioned about the damaged fender 
You are suspected of having taken the car 


The subject, after being permitted to read one of these descrip- 
tions, was asked to assume that he had committed the act 
described. Twenty-five words and phrases, five from each situa- 
tion, were arranged in random order. The five phrases drawn 
from the description quoted above were “Saturday evening,” 
‘Buick car,” “Crushed fender,” “Lamp post,” “Icy corner.” 
While the subject merely listened, this list was read to him. 
After each word or phrase, about 15 sec. of brain potential 
ecord was taken. These records were then so arranged that 
they were in groups of five, each group corresponding to a 
misdemeanor. 

The same judges independently compared the records and 
ranked the five groups from each subject from one to five, 
placing first in rank the group that appeared to be the one 
related to the misdemeanor the subject was supposed to have 
committed. The general depression or disturbance of the alpha 
rhythm was used as the criterion. Table 2 shows the distribution 
of the rankings made by these judges. 
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The guilt record was recognized, on the average, 48 per cent 
of the time, or 140 per cent more often than could be expected 
by chance. One judge was able to recognize the correct record 
68 per cent of the time. The average ranking of the guilt record 
by the judges was 2.16. Chance would have given an average 
ranking of 3.00. 

By chance, the chi squared values indicate that a distribution 
such as was given by the judge who was the least able to recog- 


nize the guilt records would occur once in ten trials; by the 
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most competent judge, four times in 10,000 trials; and by the 
average of all the judges, three times in 100 trials. 

The ranks given by the judges for each guilt record were 
averaged to show that the records for some subjects were much 
more reliably read than were those for others. The records of 
six of the subjects were such that all judges recognized the guilt 
records with almost complete accuracy. One subject’s record was 
consistently ranked too low by all of the judges. 


Brain PoreNTIALS Durtnc FreE-AssociATION 


In order to investigate the characteristics of the brain waves 
during a free-association test, a 50-word list was administered 


to 12 subjects. The list was so constructed that about an equal 
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umber of words of pleasant and unpleasant affect was included. 
[ypical words were “ beauty” and “ blood.” 

The subject was instructed to respond prompily with the first 
vord that occurred to him after each stimulus word was given. 
\ signal key, operated by the experimenter, indicated on the 

cord when the stimulus words and the responses were given, 

record being run after each word until the return of the 


ly analyzed to 


ha rhythm. The records were subsequent 
rmine the relationships existing among the latency after 
the stimulus word, the perseveration time, and the reaction time. 
[he latency is considered to be the temporal interval between 
instant of the appearance of the stimulus and the obliteration 
striking depression of the brain potentials. Perseveration time 
the temporal interval between the cessation of the stimulus 

d the reappearance of the alpha rhythm. The reaction time 

the temporal interval between the instant of the appearance of 
the stimulus and the verbal response. 

The coefhicient of correlation between perseveration and reac- 
tion time was .27 + .027; between perseveration and latency, 
og + .032; between reaction time and latency, .13 + .022. 

Most of the words resulted in some depression of the alpha 
rhythm. There were, however, wide individual differences 
among the subjects in this respect. For one subject only 30 per 
cent of the words were effective in depressing the rhythm. 

Nine of the subjects were directed to report an introspective 
rating of the emotional affect of each stimulus word in the list 
used, the report being requested after the return of the alpha 
rhythm following the response word. These reports were taken 
n order that the relationships that might exist between the 
ratings and the effects on the alpha rhythm of the stimulus words 
could be studied. The rating was made along a pleasant-unpleas 

continuum of seven steps, extending from a plus three 
through zero to a minus three. Minus three indicated a word 
of extremely unpleasant affect, while plus three indicated a word 
ff extremely pleasant affect. When zero was reported, the word 
irried a neutral affect for the subject. 

From the subjects’ ratings it seemed that about an equal 

imber of words of pleasant and unpleasant affect was included 


the list. On 46 per cent of the words no unpleasant affective 








00 C. Esco OBERMANN 


ratings were reported, and on 36 per cent no pleasant affective 
ratings were given by any of the nine subjects. The coefficients 
of correlation between these ratings and the reaction time, and 
between the ratings and perseveration time were very nearly 
ZCTO. 

No consistent effects were observed on the alpha rhythm after 
many of the stimulus words. This lack of effect was evident at 
all levels of the ratings given by the subjects. Table 3 shows th 
percentage of ineffective stimulus words at the various ratings 
for all the subjects. 
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Brain PoTENTIAL VARIATIONS WITH SENTENCE TYPE 

For the purpose of studying the effect of different types of 
reading material on the brain potential patterning, records wer 
taken from 10 subjects while they listened to the reading of x 
sentences. These sentences were divided into the following 
groups: 10 impersonal sentences, consisting of five questions and 
five statements; 10 impersonal sentences, of which five wer 
true and five false; and 10 questions, five personal and fiv 


impersonal. The sentences in each group were arranged in 
random order. The following sentences are typical of those 
used: 

Impersonal question: “Do two and three make five?” 

Impersonal statement: “This is not such a bad day.” 


True statement: Sea water has a salty taste.” 
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percentage of the time the alpha rhythm was absent or 
ssed was calculated for the farst five seconds, the second 
seconds, and the whole ro seconds after each sentence was 


1 


mpleted. The means of these percentages were found for 


of the types of sentences, The result showed, however, 
the differences among the means of the percentages for 
n ol the typ S of sentences were not significant for any period 


time calculated. 


[LD DEPRESSIN¢ H ALP! RHY 


The records were inspected for the purpose of observing the 
frequency with which the alpha rhythm was depressed before 
the completion of the sentence. These percentages ranged from 

per cent for the unemotional statements to 82 per cent for 
personal questions. The personal questions were signif 
tly more effective in depressing the rhythm before comple 
of the sentences than were any of the other types of sen 
es. The critical ratios for the differences in percenta 


tiveness are shown in Table 4. 


DiscussION 


One of the striking facts revealed in the analysis of the 925 
records taken in connection with the lie and guilt detection 


experiments was that the quality of the rhythm produced by 
th 


Lil¢ 


subject was not important. About half of the subjects whose 
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lie and guilt records were most successfully recognized by the 
judges belonged to the “rare alpha” group. Conversely, over 
half of the subjects whose lie and guilt records were not 
successfully recognized had “ good” alpha rhythms. 

It has been assumed, particularly by Adrian (1), that the alpha 
rhythm represents the synchronous discharges of the brain cells, 
and that the smaller, faster and more irregular rhythm repre 
sents a breakup of the collective action. From this supposition 
it would seem logical to expect that the records of the subjects 
producing a “good” alpha rhythm should have been mor 
easily disturbed and consequently more accurately judged than 
those from subjects producing “ poor” alpha waves, because the 
latter group’s waves were already largely broken up. Since this 
was not the case, it may be that the “poor” alpha rhythms 
are as stable a form of electrical discharge and as subject to 
alteration as are “ good” alpha waves. “Good” alpha patterns 
might, however, indicate a high degree of stability that is diff 
cult to disturb, while “ poor” alpha rhythms might indicate a 
high degree of instability. 

The three subjects whose brain potential patterns were dis 
turbed by the least number of words in the free-association test, 
were those whose records showed the most regular alpha 
rhythm. This fact may be considered as further evidence that 
pronounced alpha rhythms are no more easily disturbed than 
less regular rhythms. 

Another important factor that probably influenced the cer 
tainty with which the lie or guilt record could be recognized 
was the subjective significance to the subject of telling the lie 
or assuming the guilty role. One subject, an ex-minister, 
reported a very marked aversion to telling the lies. His lie 
records were recognized with perfect accuracy by all the judges. 
Several subjects reported that they attached no importance to 
lying under the conditions set up. It is likely that the lie or 


Ss 


guilt record could be much more reliably recognized if the situa- 


tion were more crucial. The one subject’s records that were 
ranked consistently too low apparently required a different cri 
terion from that which was being used by the judges to detect 
the guilt record. The usual criterion used was the general 


depression of the waves. It was quite often observed, however, 
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only that part of the record taken the first second or two 
the lie was of any differentiating value. There were wide 
idual differences in this respect. The rhythm of some 
ts continued to be altered for several seconds after the lie. 

[he judges could usually point out distinctive characteristics 

brain waves to justify their rankings of the lie or guilt 
ls. These characteristics included unusually abrupt or pro 
| depression or alteration of the rhythm. It is probabl 
tter methods of evaluating the records would yield mor: 
results, for those of the judges who exercised greatest 
| were most experienced in evaluating brain potential 
ns produced significantly better results than did the others. 

‘wo other methods of measuring the brain potential patterns 

ed; the total excursions of the waves on each record 
determined by measurement, and the percentage of the 
the alpha rhythm was altered was calculated. Neither 
d proved as good as that involving the subjective judgments 
judges. 

[he variations in the brain potential patterns of the subjects 
very marked in the free-association test. For some of the 
ts, many of the words apparently did not disturb the alpha 

hm at all. These same subjects, however, gave a full range 
iffective ratings on these words. It is apparent that there 
» consistent relationship between the subjective ratings given 
| the measures taken on the brain potential patterns. 

Hull and Lugoff state that the length of time it takes a subject 
spond is the best indication of the emotional affect of the 
in a free-association test (6). Yet in the brain potential 

measures, neither perseveration time nor latency correlates 
significantly with this criterion. 

In constructing the sentences used in the last section of this 
report all except the personal questions were designed to be free 
from emotional affect. It can never be certainly determined, 
wwever, that this effect has been accomplished. It is probable 
that further work with various types of sentences would yield 
more positive results if questions or statements were used more 
deeply persunal in nature than those included in this study. 
Perhaps other measures of the effects of sentences on the brain 


' , 


potentials should be obtained. The comparisons made between 
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the records for the various types of sentences, on the basis of 
the frequency with which they depressed the alpha rhythm, 
show that the personal questions were most effective in altering 
the rhythm. Such a result was not unexpected. But the imper 
sonal questions given in random order with the personal ques 
tions were next in effectiveness. This was probably due to th 
fact that the subject was in an anticipatory state, since it wa 


not always possible for him to determine the nature of thé 


question before it was completed. 

It should be observed that in all of the experiments reported 
here the stimuli were given through only the auditory sens 
modality. Other investigators have shown that auditory stimull 
are not consistently effective in altering brain potential pat 
terns (9;2). Had stimuli with similar affective values bee: 
offered through other sense modalities, particularly the visual, it 


is likely that much different results would have been obtained. 


SUMMARY AND CONCLUSIONS 

The purpose of this study was to determine the possible cor 
relation between the patterning of brain potentials and mild 
affective states. 

Five experienced judges independently compared brain-wav 
records from thirty-three subjects for the purpose of locating 
those records taken when lies were being told. Ninety lying 
situations were used. The criterion used in judging was that 
of the general alteration of the alpha rhythm. The lie records 
were recognized 130 per cent more often than could be expected 
from chance. The chi squared value indicated that such a 
performance could not be expected once in 100,000 times. 
Records taken during the giving of key words based upon a 
guilt situation permitted the detection of guilt with about the 
same degree of accuracy. The brain potential records of the 
various subjects varied widely in affording clues that would 
allow consistent recognition of the lie or guilt record. The 
judges varied in ability to recognize the correct record. 

A free-association list of fifty words designed to contain words 
of pleasant and unpleasant affect was given to twelve subjects, 
each person being directed to respond with the first word that 
occurred to him after the stimulus word was given. About 


twenty seconds later an affective rating of the stimulus was 
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sted from nine of the subjects. Statistical treatment of 
lata disclosed no consistent relationships among reaction 
ncy, perseveration time, and ratings. “Good” alpha 
were disturbed least by the stimulus words. 
rhythm records were taken from ten subjects whil 


ned to ten unemotional statements, five true and five 
ts and five ques 


tences, five of which were statemet 

n questions, five personal and five impersonal. Th¢ 
ntage of the time the alpha rhythm was out o1 
depressed was calculated for each of the groups of 
nces. No significant differences were found among 
of these various groups for the first five seconds, th 
mv¢ 


mpleted. Personal questions were significantly more 


seconds, Or the whole ten seconds after the sentences 


obliterating the alpha rhythm before the completion 


nces than were any other type of sentences. 
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THE EFFECT OF BENZEDRINE AND CAFFEINE UPON 


i 


PERFORMANCE IN CERTAIN PSYCHOMOTOR 


TASKS * 


A" MBER Of authors have reported that benzedrine decreases 
the feeling of fatigue, benefits sufferers from chroni 
exhaustion, increases energy and capacity for work, as well as 
motor activity.. These reports have been based upon clinical 
observations and upon the subjective reports of patients and 
subjects. When the present study was begun, no one had 
attempted a carefully controlled and objective study of th 
problem. It seemed desirable, therefore, to determine the influ 
ence of benzedrine sulfate upon the performance of normal 
subjects in certain psychomotor tasks. 

Tasks were chosen to represent various aspects of psycho 
motor activity: speed of making responses (three reaction-tim 
tests), capacity for muscular work (two handgrip tests), speed 


of movement (tapping tests), and steadiness. 


g M M M 
l cting 
, 
H M S 
I ( M 
( ] 
S2 s () t 
) 
M I ) 
] {7 7, 103 5-5 Man N l t 
ipa for work, a itig 
P. § R. M M. | I f 
" ] | , i 19 108, 17 79 
1u g 26 postencephalitx itients, noted that 96 
prov nt u nergy and well-being ind 73 per cent in t g 
E. Davidoff, and E. ¢ Reitenstein, Ir The stimulating action ot benz 
pha para f the responses of normal persons and of 
patients J]. Amer. med. A 1937, 108, 1770-1776. The authors, observing 
normal subjects, reported that under benzedrine all ten showed increased motor acti 
und in g il efficiency. Many patients who had complained of fatigue show 
amelioration under benzedrine medication 
I 1 good genera w of benzedrine see: Present status of benzedrin 
]. Amer. med. A 1937, 109, 2064-2069 (a report from the Council 
and Chemistry, P. N. Leech, secretary) 
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Since the previous reports suggested that benzedrine is a stimu 
there was included in the study a drug known to have a 

lating effect upon psychomotor activities in order to mak« 

irect comparison under comparable conditions of th 

cts of benzedrine and the known stimulant. The stimulant 
n for this purpose was caffeine. 


[hree persons served as subjects. One (S;), a male graduat 


in pharmacology, was the third author. This subject 

w what drugs were being studied; he had never taken benz 
however, and had no means of identifying the drugs 

g the experiment except by his reactions to them. The 


two subjects were completely ignorant as to what drugs 


riven them. S, was an undergraduate male student, age 


SivVCil 


S» was a young woman, a graduate student in psychology. 


the results for the three subjects do not differ in their 
trend, it seems fair to assume that what knowledge S 


t 


id not distort his results to any important degree. 


PROCEDURE 
general plan of the experiment was to obtain for each 
subjects measures of his performance on the psycho 
tasks for an equal number of days under each of three 
g conditions—normal (no drug), benzedrine, and caffeine 


bi ae Se 


all other conditions so controlled or counterbalanced that 


| 


results for the three drug conditions would be directly 


| arable. 
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’ on W tl vere taken will be called, respectively, caffeine, 
d d normal day All capsules were made identical in appearance 
d tast ( ther the subject nor the experimenter had any ans of 
k 9 t drug | d ex t O iz t effect 
I d ) ike « y experi ental day, exce] tor the d ig 
ther for the given subyje All experimen 
1 W ¢ ighting wa irtihcial ane t 
I d (75°] Tr} | ver d ind 
gnou I} progral I ea 
Monday Wed ( a iday W 
d gram T l ] VV 
1L1K ] Ea ubject had a se hour expel 
} is Ul i re I day of t first nd | a ( 
h su t was gl eight pra 
\ t 1! “ not told hi S « t 
Dur gy t I t sions e€acn § ] t W ns d 
r 1] eacl isk and t e alert to ways « 
| ( a ol il Instru l ¢ nf a ad it 
( 1 CX] il Ion We ild pe exactly he I ind at it 
I \ t that the subject should use the sa t niqt 
< t a the te s I r\ ession I la 
i ry best in every test every day. 
jects were requested to keep their schedules for each 24 hours pre 
ding an experimental session as constant as possible as to bed-time, hours ot 


ep, breakfast hour and menu, and general activities—especially to 


avoid 


I us acti t prior to the test session. The subjects were further 

juired to abstain from coffee, tea, tobacco, alcoholic beverages, and other 
drugs. Each subject apparently made a conscientious effort to follow the 
nstructions 


The experimental sessions began on November 29, 1937 and ended on March 
ns were held during the two weeks of Christmas vacation 
nd the one week of semester examinations. These came after the third and 
ixth weeks, respectively, of the experiment. All records were scored at the end 
of the experiment without knowledge as to which records were for caffeine, 
venzedrine, or normal days. 


Counter bi n i order 


In order to equalize any practice effects or other 
not otherwise controlled, the order for the administration 
rugs on successive experimental days was as follows: 


S ABCXBA BCAACB CABBAC CABBAC BCAACB ABCCBA 
S BCAACB CABBAC ABCCBA ABCCBA 

S CABBAC ABCCBA BCAACB BXAACB AXCCBA CABBAC 
As may be seen from the above order, tl 


as taken 1 


1e counterbalancing is not quite com 
plete in that S., who w 


\ 1, completed only 24 of the intended 36 
sessions: and one day's record for S, and two days’ records for S, had to b 
dropped because unavoidable circumstances made the conditions on those days 
not comparable. Also the tapping records for the third through the sixth weeks 
f caffeir B uk, C is benzedrine; X signifies that the experiment was 

tt 1 not been included in the results 
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wer lropped from the results This omission was necessary becat 
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second trial, followed by 20-second rest 
minute trial, followed by 2-minute rest 
5-minute trial. 
inute rest 
Handgrip: 5 trialsk—one every 30 seconds 
inute rest. 
Maintained grip: 2 trials with 1-minute rest between 
inute rest. 


} r 


Steadiness test: 2 trials with 1 minute rest between 


was seated before it In each trial th subject was required to 
tal stylus in the smallest hole of the tester (2 mm. in diameter) f 
He was given five seconds to adjust the stylus in place before tl 
ng of each trial. The score for the trial was the number of times he 
ontact with the side plus a correction for continued contacts. The scor 
day consisted of the total for the four trials. The apparatus was w 
rnal magnet and every contact made recorded on a moving kymog 


A second writing point registered on the drum the beginning and e1 


trial. A third writing point in circuit with a pendulum marked off a 
seconds. The recording apparatus and tl perimenter wer 
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RESULTS ~ 
mparison of Scores under Benzedrine and Normal Cond: 


Table 1 presents the scores for each of the three subjects 


all the tasks under each drug condition. Each score repre 
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sents an average of all trials on the given task for the given 
subject and drug. It may be observed that in every task every 
subject did better on the benzedrine days than on the normal 
(blank) days. The tasks which show the greatest difference in 
favor of benzedrine days are the steadiness and maintained hand 
grip. The reaction-time tests show only a slight difference in 
favor of the benzedrine days. The amount of difference varies 


TABI 
\ S THree S ( on NI Psy M rR J 
( (( | K (I BENz INE (B) ITI 
i 
B 
S be ) 72.38 ) 2 ) 
ALF s 1 ba 2 2 * I iS 128 
LRT 8 ) 7 6.5 IS1I.5 144.4 is 11 8.8 
C.R.1 2 2 ie 2 8 | 27 8 
) 2 ) 2606 a¢ 175 1g S 7 ) 
883.7) 8 932.8 | 674.4 65 723.3) 748 7 7 
5.98 7 | 719 9 52 55 
| - x & =~ & A | | Re & ~ I \ 
M. gry 68.7) ¢ 4; 71 28.9 22.3 19.3) 54.9 


not only with the task but also with the individual subject. 
These facts may be seen readily in Table 2, which presents the 
percentage of improvement of scores on benzedrine days as 
compared with normal days. 

How reliable are these differences? The fact that all three 
subjects agree in the direction of the results for all tasks sug 
gests strongly that there is a real difference in favor of th 
benzedrine days. It is extremely unlikely that in all 27 cases 
(nine tasks each for three subjects) the differences would favor 


benzedrine days because of sampling errors. 
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When individual tasks are considered, the differences between 
benzedrine and normal days seem to be reliably established in 
some cases but not in others. Table 4 presents the differences, 
ach one with its standard error of the difference and the critical 
ratio. The critical ratios are given in terms of sigmas. Any 
lifference yielding a critical ratio above 2.0, therefore, is prob- 
ibly in the true direction. In calculating the standard errors 
ff the means upon which the standard errors of the differences 


TABLI 
1F IMPROVEMENT OF SCORES UNDER BENZEDRINE AND Cat 
( {DITIONS OVER SCORES UNDER NorM CONDITIONS FOR EACH 
y9F TuHreeE Susyects on Nine Tas 
i Te. s 
Rv] 2 ( ) 
R « ( ' 
CR , 
R 3 2 
ip 5 ) | 6 
I! II I 
I 13 2 
( 2 5 ) 
M. griy ) 121 58 


ire based, the conservative formulae were used which make 
orrections for the small number of cases involved."' Because 


the correlations were based upon so few cases, in most instances 


calculating the sigma of the difference the correlation was 
ssumed to be zero. In those cases which are starred in Table 4, 
re was such obvious change in the general level of the scores 


* experiment progressed that the sigmas of the differences 
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were unduly increased."* In these few cases the correlations 
between the weekly scores for the different drug conditions 
were taken into account in the calculation of the sigmas of 
the differences. What the critical ratios would be if the assump 
tion of zero correlation were made, is given in a footnote to 
each table. 

To summarize the evidence on reliability found in Table 4, 
the differences in favor of benzedrine seem quite certainly estab- 
lished for all three subjects in the three tapping tests and in 
the steadiness test, and for two of the subjects in the handgrip 
and maintained handgrip tests. In the reaction-time tests, how 
ever, the differences cannot be regarded as surely established. 
Of these latter, the difference for the A.R.T. is least reliably 
established. 

A third bit of evidence concerning the reliability of the above 
differences agrees in general with the evidence presented in 
Table 4. This is the evidence which may be had by comparison 
of the averages for successive two-week periods of the experi 
ment, presented in Table 3. If the differences in scores between 
benzedrine and normal days were due only to sampling errors, 
it would follow that in approximately half of the cases in Table 3 
the benzedrine scores would be better and in approximately 
half of the cases the normal scores would be better. Such is 
obviously not the case. In none of the tapping tests does the 
normal score ever equal or exceed the comparable benzedrine 
score. In the steadiness test and the handgrip in only one of 
sixteen cases and in the maintained handgrip in only two of 
sixteen cases do the normal scores exceed the comparable benze- 
drine scores. In the reaction time tests the differences are more 
often in favor of the benzedrine scores but less regularly SO 
than in the previously mentioned tests. 

Comparison of Caffeine and Normal Days. As may be seen 
from Tables 1 and 2, the average scores on caffeine days in com- 
parison with normal days are poorer for the steadiness test, 
doubtful for the A.R.T., and better for all the other tasks studied. 
The degree of change in the score as compared with normal 
days varies with the task and the individual. (See Table 2.) 


In the three tapping tests for S;, the score increased with marked regularity 


fourth to the twelfth weck The scores on the twelfth week averaged 60 per cent 


better than the for the first week 
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In general, the maintained handgrip and the steadiness test seem 
to be affected most and the reaction times least. 

The amount of these differences and their sigmas and th 
critical ratios are presented in Table 4. Although 12 out of 27 


TABLE 4 
Dirt NCES | WEEN THE AVERAGE SCORES UNDER BENZEDRINE (B), BLANK ( 
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of the differences appear to be determined with a fair degree of 
certainty, in most cases the statistical reliability of these differ 


ences is less than that found for benzedrine and normal days 
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[he evidence from comparison of the comparable biweekly 
eine and normal scores (see Table 3) agrees fairly well with 
critical ratios presented in Table 4. For the tapping tests 
caffeine scores excel the comparable normal scores in 42 oul 
46 cases. The steadiness scores for caffeine are poorer than 
comparable normal scores in 10 out of 16 cases. In both the 
lgrip and maintained handgrip tests the normal scores 
ial or excel the comparable caffeine scores in 3 out of 16 cases. 
[he results under caffeine medication reported in this study 
in harmony with the findings of previous experimenters. 

No conclusive evidence has been presented previously for reac 
time tests which exactly parallel our A.R.T. and LR.T. 
Early investigations yielded conflicting evidence, but most of the 
“periments were insufficiently controlled. A recent and better 
trolled experiment has indicated a decrease under caffeine of 
imple visual reaction time.” The present findings in the C.R.T. 
iwree with those of Hollingworth," whose test was closely 
milar, and with the recent findings of Cheney." The results 
Hollingworth ** and Hull” have indicated that caffeine in 

es similar to that of this study causes increase in unsteadiness. 
Early experiments with the dynamometer yielded evidence that 
caffeine increases the force of muscular contractions.” While 
» evidence has been presented on a task exactly paralleling the 
untained handgrip, a whole group of ergographic experi- 
nts have indicated that caffeine stimulates the capacity for 
muscular work.** In a tapping test somewhat similar to the 
resent ones Hollingworth found that caffeine increased the 


ed of tapping.~ Thus, where comparable evidence is avail 
ble, the results of the present study agree with the findings of 
ous investigators.” This fact suggests that the methods of 
53 8 
See (¢ 
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investigation used in the present study were adequate and that 


the subjects tested were typical in their reaction to a stimulant. 


Comparison of Benzedrine and Caffeine Days. The facts pr 
sented in Tables 1 and 2 indicate that the influence of benzedrin 
and caffeine in the doses used is in the same direction in all 
tasks except the steadiness test and the A.R.T. In the A.R.T. 
the effect of caffeine upon the performance has not been estab 
lished with any certainty. In the steadiness test, however, 
appears likely that the effects of caffeine and benzedrine in th 
doses used are in the opposite direction. In the tapping tests, 
the handgrip, and the maintained handgrip the scores on benze 
drine days are better than the scores on caffeine days. In the 
reaction-time tests for S,; and S. the scores on benzedrine days 
are better, but for S, the scores are better on caffeine days. It 
is probable, therefore, that with the exception of the reaction 
time tests for S,; the 20 mg. dose of benzedrine for the given 
subjects had more stimulating effect upon the psychomotor per- 
formances studied than had the 300 mg. dose of caffeine. The 
degree of reliability of the differences between caffeine and 
benzedrine scores may be seen from the critical ratios given in 
Table 4, and by comparison of the biweekly scores in Table 3. 

As noted above, the differences between benzedrine and 
normal scores are in general more reliably established than are 
the differences between caffeine and normal scores (Table 4). 
Since the results for caffeine are in agreement with those pre- 
viously reported and since caffeine was studied under the same 
conditions as benzedrine, this tends to confirm the evidence 
that benzedrine has a beneficial effect upon at least some of the 


tasks studied. 


Discussion. It is interesting to speculate concerning the causes 
of the variability of effect of benzedrine and caffeine upon the 
different tasks studied in this experiment. One might expect 
that those tasks which are affected most by slight changes in 
experimental conditions would be affected most by the drugs. 
This hypothesis is supported by the fact that there is some rela 
tionship in the present data between the degree of improvement 
of the scores after administration of the drugs and the coefficient 
of variation of the daily scores under normal conditions. The 


Pearson correlation between the percentage of improvement 














h 


nulation comes about. 


rt 


nulation, 1.¢., 


ErFEC?t OF BENZEDRINE AND CAFFEIN! 10Q 


benzedrine (as in Table 2) and the coefhicients of varia 


74.06. A simular 


the scores under normal conditions is .7 
improvement under 


tion between the percentage of 
.08. These coeth 


and the coefhcients of variation 1s .61 
may be interpreted as indicating that in those tasks 1 
light variations in experimental conditions cause rela 


I} 


variations in performance, caffeine or benzedrine tend 
1 relatively large effect upon the performance. 
ld be even more interesting if a similar relationship 
nd between the variability of the performance of indi 
subjects and the degree to which the drugs affect th 
of interest to know how the degre« 
nM Sex, 


It would also be 
h drugs affect subjects is related to differences 1 


nd marital or sexual status. The meager data obtained 


however, do not warrant even tentative conclusions 


( points. 
sults presented above establish the fact that benzedrine 


timulating eftect upon certain psychomotor performances. 
satisfactory information concerning how this 


ld less 
The spontaneous remarks of the sub 


luring the course of the experiment, as well as numerous 
s in the literature, indicate that benzedrine causes a feel 


n increased capacity tor work. 


f well-being and a sense of 
s most likely that these effects are accompaniments of the 
It is possible, however, that thes 
the psychomotor 


omotor stimulation. 
ntial effects are causally antecedent to 
that the subjects do better on the psychomotor 
use they “ feel” better—through a process akin to auto 
m. The present results do not discriminate between 


two possibilities. 
the experiment, learn 


Is suggestion may have entered in to augment the differ 
Perhaps the subjects came 


possible that during the course of 


in favor of benzedrine days. 
ciate the sensations occurring on benzedrine days with 


f scores and so came to expect more of them 


rovement « 
It is not clear, 


yn days when they had these sensations.~* 


S oO] 


vever, that such an expectation would cause improvement of 


h th enhnects ‘ rr 


tw tests in which 
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Whether this fact is significant 


d handgrip, would sex 
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scores; and the figures in Table 3 do not show a consistent but 
increase in the differences in favor of benzedrine as the experi 
ment progressed. Since the differences in favor of benzedrin 
were similar in earlier and later parts of the experiment, these 
differences cannot be attributed principally to the influence of 
learning. 
Che facts in Table 3 do not give any clear indication of habitua 
n to benzedrine in the course of the experiment. The biweekly 
scores, it is true, are not reliably enough determined to yield 
evidence concerning possible small differences due to habitua 
tion. It is possible also that habituation tended to decreas 


somewhat the effects of the drug; but learning, as discussed 
in the preceding paragraph, offset this tendency. The conclu 


sion is probably warranted, however, that there was no marked 
habituation in the present experiment. 

It has been reported in the literature (cf. footnote 1) that 
one of the effects of benzedrine is to diminish and relieve fatigu: 
These reports suggest the possibility that the improvement of 
scores on benzedrine days 1S due to a decrease in the subject’s 
sensitivity to fatigue. Parts of the experiment were set up with 
this hypothesis in mind: three tapping tests of differing length 
were used; the tests in the later part of the experimental session 
were crowded together, the rest period after the five-minute 
tapping test and after each succeeding test being only one 
minute; the scores on several of the tests were recorded in such ' 
a manner that the performance on the first part of the test r 
could be compared with the performance on the last part of 
the same test. A measure of the fatigue effects was obtained 
by computing the ratios of (1) the scores on the shorter tapping 
tests to the scores on the longer tapping tests, (2) the scores 
on the last two trials to the scores on the first two trials of 
the steadiness test,” (3) the scores on the first part of certain 
tests to the scores on the last part of these tests. These ratios are 
given in Table 5. In each case the larger the ratio, the greater 
is the indication of fatigue effects. Hence, if the hypothesis is 
correct that benzedrine improves the scores by reducing the sub 
ject’s sensitivity to fatigue, the ratios in Table 5 should be smaller 
for benzedrine days than for normal days. This is true for S 


T last two trials of the steadiness test came at the end of the experimental 


the hour 


it the beginning of 
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Indeed, an opposite hypothesis seems 


The evidence concerning fatigue effects 





iffeine days as compared with normal days parallels that 


Vii 


fatigue effects on benzedrine days—that is, $; appears to 


more fatigue effects on caffeine days, S. shows about the 


rABLI 


ime amount, and S,; shows less. The evidence, then, indicates 
hat the effect of benzedrine upon fatigue is similar to that of 


iffeine. It appears, therefore, that the effect of benzedrine is 

a decrease in sensitivity to fatigue but rather a stimulation 

psychomotor activity which is in many respects similar to 
occurring after caffeine medication.” 
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The above discussion is not meant to imply that either benze- 
drine or caffeine might not delay the onset of fatigue in a task 
where the subject was required to do work at a given rate. 
In such a task a stronger subject would fatigue less rapidly; 
likewise, a subject stimulated with a drug might fatigue less 
rapidly. The present results on the maintained handgrip 


indicate that such is probably the case. 


SUMMARY 

Nine psychomotor tasks (including three reaction-time tests, 
three tapping tests, handgrip, maintained handgrip, and a 
steadiness test) were studied under three drug conditions. Three 
subjects had eight practice sessions each and 35, 24, and 34, 
respectively, experimental sessions. The experimental sessions 
were alike on all days except that the capsules given the subject, 
though identical in appearance, on approximately one-third of 
the days contained 20 mg. of benzedrine sulfate, on one-third 
300 mg. caffeine sodium benzoate, and on one-third lactose only. 
The order of administration of drugs was counterbalanced so 
that the scores for each subject for benzedrine, caffeine, and 
normal (lactose) days are directly comparable for two-week 
periods and for the whole experiment. 

The results indicate that in all tasks all three subjects mad 
better average scores on benzedrine days than on normal days. 
The differences in favor of the benzedrine scores are greatest 
for the steadiness and maintained handgrip tests and least for 
the reaction-time tests. Most of the differences are statistically 
reliable; the differences for the reaction-time tests, however, yield 
critical ratios (in terms of sigmas) of from .4 to 1.9 only. 

In all tests except the steadiness and one reaction time, th 
average scores for caffeine days are better than for normal days 
for every subject. The differences for one of the reaction-tim 
tests are variable. In the steadiness test all three subjects did 
more poorly on caffeine days than on normal days. Wher 
comparable data are available, the present results for caftein: 
are in harmony with results reported by previous investigators. 
In general, the statistical reliability of the differences between 


caffeine and normal days is somewhat less than the reliability 
of the differences between benzedrine and normal days. 
Caffeine and benzedrine affect the performance on the steadi- 
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’ 


ss test in opposite directions, benzedrine improving the per 
formance. In the remaining psychomotor tasks studied, the 
gree of improvement of scores resulting from the administra- 
tion of 20 mg. of benzedrine sulfate is in all cases, except the 
iction time tests for one subject, greater than the improvement 
iting from the administration of 300 mg. of caffeine sodium 
nzoate. Some of these differences, however, are not reliably 
iblished in this experiment. 
he effects of benzedrine and caffeine upon the performance 
the psychomotor tasks vary in degree both with the subject 
nd with the task. The degree of change in performance shows 
me positive correlation with the coefficient of variation for 
task under normal conditions. 
The bearing of the results upon the problem of how benze- 
lrine brings about an improvement in the scores is discussed 
Dri¢ fly. 











SHORT ARTICLES AND NOTES 


WILL HYPNOTIZED PERSONS TRY TO HARM 
THEMSELVES OR OTHERS? 


BY LOYD W. ROWLAND 


to which d 


HE purpose of this experiment is to determine the extent to wh deep! 
hypnotized persons (1) will subject themselves to unreasonably danger 


situations and (2) will perform acts unreasonably dangerous to the well 
ot others 

It is an old proble ibout which people have talked a great deal 
experimented littl The consensus of opinion in the literature has been 
the hypnotized person will not violate his own good judgment with resy 





to possible harm to self or others... In the experiment to be outlined it wa 
lecided to examine this commonly accepted hypothesis by means of a 


technique made possible by the development of invisible glass 


There are two parts to the experiment. In Part I the problem was to s 


if hypnotized subjects would expose themselves to danger; in Part II it w 


the problem to see if they would try to harm others. 


Part | 
Subject Four persons participated in Part I. 
Subject A, female, a Junior in the University of Tulsa, preparing to teacl 


high school 
Subject B, male, co-captain of the University football team, a Senior 
Subject C, female, graduate student, with about twenty years’ experience as 
grade school teacher 
Subject D, female, about 24 years of age; made frequent visits to the staff 
of the Department of Psychology for help in the solution of some of her 
personal problems 
All subjects had been hypnotized at least twice, and there was evidence of 


deep hypnosis in all cases. There were contractions of muscle groups, amnesias 


nd hallucinations in all case 
ita tat f ‘ Young (4, 511 it 1 gr t 
t Ww t t in <« utting an act vhich 1} repugnal 
S der conclu (2. 3 If ay uundly hypnot 
t t I isonabd i act in contra tion witli 
t I ving mia | In te of his 
I t nan n Ise t wake f rh 
} \ the total situation are n iger in a 
H Te I i I mn a person in t } 
f uny act which is contrary to his or her natural daisy 
But both 1 nd pnotized people will readily accept any notion for which t 
prepared them Loewenfeld said in 1922 (2, Ch. 14) that 
t ! W i nticat ca if crim I petrat d t 
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ent directly to the box, stopped briefly when she came in sight 


it when the experimenter * urged her by saying, “Go 


r hand through the wire opening and gave evidence of 


glass She explored the surface 


to force an opening through 


the apparatus, reached in and touched 
places until, finding no opening, she 
1 


DOX and stood, apparently uncertain 


Part II 
xperiment the object was to see whether subjects would 
ibly di ngerous to others. 
xdified by removing the snake, and the hardware clot 
lass. Further, a section 12x14 inches was cut fro! 
against this opening the head of the author appeared 


t —. TT! —_ 
experiment about to be described. The author's fa 


read from a book. It must be remembered that t 
intervening between themselves and the author 


ting in Part II were as follows: 
ars of age, a high school student 
of high school athletics, a graduate student. 
follows: The subject, hypnotized, was brought int 
stimulus box. Thereupon the experimenter poured sulphuri 


into a glass, and, in the presence of the subject, dipped a 


The reaction was strong, with fumes steaming 

The subject was then asked, “Do you know 

and regardless of the answer the explanation was 

huric acid is very dangerous. It will scar the skin and put 
subject was then told to pick up the glass and throw the 


face, the author being protected, of course, by the 


the glass and was very reluctant to throw the acid 
rimenter insisted and finally said, “I’m going to count 
finish you will throw the acid. One, two, three.” The 
1, set down the glass, shuddered and covered her face wit! 
med very much disturbed. 
instructed in the same way as Subject E. He picked up the 
itated a moment, and then threw it with such force that the acid spread 
the surface of the invisible glass. 
of a control, forty-two persons, of every age and degree of sophistica 
asked to come to the laboratory and pick up the snake, as in 
the experiment. With one exception all the persons were not only 
ightened at the appearance of the snake, but would not come close 


k 


x; only a few were persuaded finally to pick up a yard stick and 


1 fer 


x], the author's colleague in psychology, was experimenter 
I, and Part Il 





4 


Younc, Paut C. Psychol. Bull., 1926, 23, 5¢ 


ightened, and, even though she now knew she v pre 


T 
i 


HYPNOTIZED PERSONS 


to touch the snake. They all seemed bewildered when they 


iss Which they could not sec The exception referred to w: 


young woman was told to reach for the 
se striking the glass. When asked 


of course it was an artificial snake and she was not afrax 
+} } 


’ : 
the snake was real, she made a closer examination of it. She th 


Snake and she did 
why she complied s 


a’ (CK 
1 


near the box 


Cone 
its ol this experiment 
in deep hypnosis will all 
dangerous situations 


Persons in deep hypnosis will perform 
explanation, hinted at in two {| 

in the hypnotist causes the subject to forego his 

yve conclusions be true, it | lication that 

essional psychologists and S el pare should be 


tted to make use of deep hypnosis. 


e author feels that the common acceptation that hypnotized persons will 


orm acts that violate their ideals is badly in need of re-examination 
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CONFORMITY A 


REGULATION 


TO 





TRAFFIK 


I GrhOK¢ FRANI \ND HEI I M 
I inted out the need for studying not only modes of ag 
fk cla havior, but also the variability exhibited 
' g } n It is not enough to know t 
‘ d t f ikway; w 1ust also study tl frequen 
representing various degrees of conformity to the 
Ik 
Sucl i dy ide y using a felic continuum I steps on 
I [ rious deg f satisfaction of the purpose of a law or conventior 
For exal ppir ym pletely at an intersection where there is a red trafl 
light is an act representing complete fulfillment of the purpose of the traffic lav 
ung that situation Slowing down considerably, but not stopping, 
xt ogni degree of fulfillment of the purpose of the law. S. Nn 
n slightly is next step on the telic continuum, and going ahead withot 
redu peed is an act representing no fulfillment of the purpose of t 
trafic regulation Allport found that when the frequency of occurren 0 
was plotted against the steps on the telic continuum, the mo 
( resulting distribution curve was located at that extreme of the continuu! 
| presents complete conformity; the curve dropped rapidly from thi 
ind n fell ore slowly as the opposite end of the continuum (rej 
I g complet non-conformity) was approached The curve rougl 
da d letter ] in shape, and was accordingly called a / 
\ rt repe results of twelve other studies of conforming behavior i 
il, eco ind religious situations in which telic continua were u 
( f hape were usually obtained. He suggested, as a result « 
idies lowing ypothesi:s In a field of conforming 
I ited by a distribution curve where at least 5 per ‘ 
t fa rresponding to complete conformity] deg ( 
distri d upon their appropriate telic continuum in dec 
1g proportions as one proceeds from the most widely practi 
’ sreatest recognizable deviation from that form 
J-curve is thought to result from the cooperation of 
' t Conformity-producing agenct such as coer 
[ da ind 1 ) institutional symbols, tend to heighten the mode 
tl int of complete conformity. Common biological tendencies, such as t 
| atisfy inger and thirst and the desire to resist thwarting of on 
tend to produce a mode which may or may not coincide in position 
F. H. Allport [he J-curve hypothesis of conforming behavior ] Psy 
4,5, 14 5 
/ I 
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luced by nif rd 
I } 
( g to ™ , a 
four fa ild tend to pro y flat 
mnt teli t ‘ 
ir « Id 1 f 
Pro R 
g ybservati ( ( 
ited by motorists in a tvyt  trafhe situatio 1ot pl yu 
ontormity exhibited by 12,666 t i i f 1 traff 
ulring motorists to keep in lin i sharp rig ingle turn 
k City highway was served This turn 1 ated in what 
tl Department of Plants and Structures of 1 City of N 
t travelled stretch of road in tl ity I'wo lanes in the hig 
uptown and two lanes lead in a downtown direction, tl ul 
d by white li painted on t pavement Large promin 
gn ra motorists to KEEP IN LINI One obser 
iviors of the uptown motorist nother ehav of t 
driv Because of the speed of tl trafh tl narrown 
dt urpness of the turn, considerable effort is required on 
lrivers in this situation to comply fully with 1 requil rt 
ly in the proper lan 
on 1y telic continuum represent degrees of fulfillment of t 
t rescribed act In this situation, the prescribed act is to k 
I propel lane nd the purpose of the act ts t ure the max! 
y of those driving in trafhx Four easily distinguishable a 
IK degrees of satistacuon of this purpo St n n 
in the telic continuum, represents the maximum degree of 
1e purpo of the regulation ( the white line less th 
vidth is the next distinguishable deg: f satisfaction of the pury 
( , , t , , t ] 7 ith 
the third p in th ontint repr ting still les 
t pose Finally tting or going entirely f1 
ther, repre ts no hllment I ever of t purpose o 
rT te) Vi I Wi Sse \ t oO I I 1] ot t 
tting lanes 
oT passed 1 ybser a tally was ( t 
1 wv h of t four steps on e continu t 
| Sepal SV ols vel used to thi 
iffeurs, taxi drivers, and drivers o te a \ 
went on and off duty several times the observations; 1 
eparately for the times when he was and was not presen 
The observations were made on a single day from 9: A.M 
from 2:00 P.M. to 3:00 P.M 
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RESULTS 


rure 1 is the distribution curve of all the motorists on the continuum we 


described A total of 12,666 automobiles was observed Or these 52.2 
fell on step 1, which represents complete conformity; 12.4 per cent 
S repre ting those who crossed the white line Ik than half 
idth of a car; 2.2 per cent fell on step 3, rept nting those who crossed 
¢ more than half tl width of the 1.7 per cent exhibited 
non-conformity by cutting lan (step 4) The distribution ci 
t the position representing complete conformity, diminishes steadily 
diminishing rate to the position representing non-conformit The 
" ical J-curve, which tends to rify Allport’s hypot t in 
rming 101 distril y deg ft con upon 
eA ntinut s in the form of a J-curve 
rathc officer stationed at the ne of t Dservatlo ff duty for 
of each hour during which observations were made, wi the single 
e period from 4:30 P.M. to 5 p.M., when he w 1 duty the 
Figur > 1 e distribution cur representing tl ehavior of 
o were observed during the tme when he was not on duty 
ent of the =g automobiles observed under is condition showed 
nformity, 15.3 per cent fell on stey per fell on ste 
per nt showed complete non-conformity Figure 3 represents the 


ution curve for those who were observed during the time when the 
g 


ficer, in uniform and in plain view of the drivers, was on duty at 


Under this condition 9,587 automobiles were observed. 84.5 pet 


of them conformed completely, 11.5 per cent fell on step 2, 2.1 per cent 


n step 3, while 1.7 per cent showed complete non-conformity 


Both of these curves are J-curves, but Fig. 3, representing motorists’ behavior 


presence of a traffic officer, is steeper and has a higher mode than 


other. The difference between the percentage of cases on the mode in 


and the percentage of cases on the mode in Fig. 3 is 4.9 per cent. The 


of that difference is .00817, and the critical ratio of the difference to its SE 


There is, then, a significant difference between the proportion of 


ists who show complete conformity to the regulation in the absence 
trafic officer and the proportion who show complete conformity in the 
nce of an officer. A comparison of the two curves will show that the 


pal influence of the traffic officer is to shift cases from step 2 to step 1; 


ther words, his presence influences motorists who would otherwise cross 


white line slightly to stay entirely in the proper lane The differences 


he two curves seem to be clearly attributable to one of the conformity 


ing agencies, namely, the trafhc officer, since all other factors were 


arently constant. 


g. 4 presents the distribution curve 


1] 


based on observation of chauffeur-driven 


biles. Those cases where the driver was clearly identified as a chauffeur 
is uniform or cap were included in this category. Of the 1,308 chauffeur 


automobiles, 85.3 per cent showed complete conformity, 12.1 per cent 


on step 2, 1.7 per cent fell on step 3, and only o.8 per cent showed 


slete non-conformity Fig. 5 shows the distribution curve for the taxis; 


such automobiles were observed. 80.4 per cent showed complete con 
1 > 


lity, 14.3 per cent fell on step 2, 3.1 per cent fell on step 3, and 2.1 per 


} t 


showed complete non-conformity. Fig. 6 1s the curve for private auto 
I 4 
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presumably driven by their owners Of tl 
ad, 54.4 per } ontor l I 
1 | I mn | nd |] ‘ 
\ f I ur\ Che curve for t chauft ind 
1 t ’ mntormity The differen ‘ 
I ing on t node ind t per cent 
( 1 1.9 per nt I SE of differ 


1 tl proportion of chauffeurs and t proport 
| v to the regula LZ y 
I ortion rive! f private automobiles who confor ) 
t , t 1 f } fi ' Maar f 
l { Ooruon OT ¢ 1Teur©rs 4.4 per C 1 = CONntToOr 
plet ] difference in the percentage of cases on the mod ety 


private automobiles and chauffeurs is 0.9 The SE of the differ 


ind the critical ratio 0.9, indicating no reliable differen 
Ihe difference in the percentage of cases on the mode between drivers « 
[ ymobil ind taxis is greater, 4.0 per cent. The SE of this differen 
§, and the ritical ratio 5.2. There is, then, a statistically relia 
ndency for drivers of private automobiles to conform completely mor 
a tly than taxi dri 
I gh amount of conformity and low amount of nonconformity exhibit 
y chauffeurs is probably attributable to a strong conformity-producing ag 
in t person of the employer. Drivers of private automobiles showed nearly 
h complete conformity, but at the same time considerably more comp! 
nonconformity than chauffeurs [he fact that the personality characterist 


of the drivers of private automobiles are expressed more completely proba 


accounts for this difference. The right-hand part of the distribution curv 
for private automobiles would probably coincide more nearly with a person 
ality trait distribution than would the curve for chauffeurs [Traits such a 
recklessness or aggressiveness would not be allowed full expression in t 
chauffet ixi drivers, on the other hand, are motivated by the need 


j , . L] ' of le +f - { Tl 
al irg l iwers aS QUICKIY a possibie in order to get new fares I 


refore, | concerned out inflicting minor damages to their vehicle 





I dence regarding te I iuonship between time ol day and shape of 

distribution cut is not clear cut and is therefore not presented in deta 
i om lence, however, that during those hours when there 1 

( ) hk uund for the ommercial area of the tv, t i yu 

ity reduce 1d during the hours when more leisurely drive! 

i pI and tourists and homeward-bound drivers from t co 

‘ 1, are oO road re is a greater amount of confor y tot 
regula | differen might be attributable to Allpor actor 


SUMMARY 


1. The frequency of occurrence of acts representing degrees of satisfaction 


f the purpose of a traffic regulation requiring motorists to keep in line wer 
plotted against the telic continuum. The curve representing the behavior of 
the 12.666 motorists observed in the study was a steep J-curve with 83.3 per 


ent of the cases on the mode 
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PSYCHOLOGICAL FACTORS IN ACCIDENT- 
REPEATER DRIVERS 


BY H. R. DeSILVA AND P. ROBINSON 
Hus 4 Re j ‘ 


AND 


W. FORBES 


A RIVE} ni was operated in the Bureau of Motor Vehicles, New } 
City, for s¢ ral mont through the courtesy of ( nmussioner Char! 


ro! g oO il \ 
Harnett A notice wa inded to accident-drivers at the end of their heari 
ng them to take t test A surprisingly large number came in on 
iuntary 1 
A t | of 142 repeaters and volunteers were tested. The number p 
through the clinic per day varied from three to eighteen. On account of 
luction of the size of the hearing calendar during the summer vacati 
tl number Of perso! available for tesung was small. 
Numerous drivers taking the tests were quite profuse with their thank 


later sent friends to the clinic. Often attorney, client, and friends who attend 
the hearing as witnesses, came in with the driver and ended by taking tl 
tests. In a few cases, there was some suspicion as to the purpose of the clini 
but this doubt was quickly allayed when it was explained that the testing wa 


being done for the education of the driver himself and for research purpose 


ANALYSIS OF RESULTS 
The accident repeaters as a group were compared with the volunteer driver 
as a group in order to show relations between average test scores and accident 
The accident repeater group was poorer on the average than the volunteer 
group on the following tests: 
1. Accelerator Reaction Time. The time from the appearance of a light 
signal until the subject lifted his foot. 

Braking Reaction Time. The time from the appearance of a light signa 
until the subject lifted his foot from the accelerator and moved it over and 
applied the brake. 

Vigilance Braking Reaction Time. The operation described in (2) above 


performed while the subject was taking the steering test (4). 
4. Simple Steering. The proportion of a minute that a subject was able by 


means of a steering wheel to keep the hood of a miniature car lined up witl 
a moving road scene 

5. Vigilance Steering. The operation described in (4) performed while t 
subject was responding to the braking reaction signal (2). 

6. Vigilance Balance. The ratio between scores on tests(2) and (4) and 


those on tests (2) and (5 














ACCIDENT-REPEATER 


yn [wo objects moving 
for an interval and then 
point on the screen wil 
ving one, and the error 1 
Highway Test I number 
whi tempts to 
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PERSONAL CHARACTERISTICS 


uded on the test score blank and filled out by the 


y ‘ 
elicited certain information. Table 3 summarize 
tionnaire returns. In interpreting these results, it shi 
at the number of drivers included is a comparatively sn 
sults are therefore tentative 


driver 


rn appeared to a much larger extent among the 


; | 
nong the volunteers (32 per 


vere those reporting Russian birth (10 
icates that 


accid 
cent as against 2 per cent 
per cent 
34 per cent of New York’s population 


the foreign-born drivers furni 


that they wer 
The excess per 
figures do indi 
oth groups learn to drive by then 


ne most during the day 


ar dri 
iri 


r¢ 








a greater year ly 
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of lack of training, or 


The 


T} repeaters were 
more frequently than 
perators who handle 
har ri probably 
I in Table 1 
| iter ive 
‘ ui} 
1) 
i 
n 
\ und 
, f t 
{ nta 
tf abo » \ 


solution 


DeSILVA, 


found 


the 


the steering wheel with the t 


children than the volunteers, a characteristic wl 
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to operate in a tense and jerky manner mu 


volunteers and to include a greater nun 





ps ol the hngers 


t inferior motor ability and corroborate the 





ional and economic status 
E.XPERIEN¢ YEARLY Miteace—Epucatt 
= ] > ' ] 7. ] y 
show rox! i \ ( I it longer ad < 
rs They also report a greater vearly ’ é 
r, reports a yearly mileage which is lo 
general driving population (as might ex] 
¢ 1 New York City), and is therefor ) 
particular The repeater group shows an aver 
irs, as against 14 for the volunteers 


1 preferred open road speed of about 8 miles per 


a a 


they possess sensory or mot 


lies 1 





in the volunteer This preference checks with findings in other loca 

t ut the reported speed of the accident repeaters in all cities is proba 
f sly low e of an attempt on their part to appear consery 

d law-abiding 

SUMMARY 

I present report gives the results of an analysis of the data obtained fri 
tl eration of a Driver Research Clinic in the New York Motor Vehi 
Department. It was found that the accident repeaters were poorer as a grou 
in the various tests. This deficit as compared with the volunteer group rang 
tl 6 per cent to 50 per cent of the average test scores. 

Contrary to findings elsewhere, the proportion of foreign-born among t 

eaters was about that to be expected from the make-up of the total popul 
tion as shown t ( is. The repeaters reported greater driving experien 

1d vearly mileag ut about 4 years less education. The volunteer grou 
vhi vas obtained was higher in economic status and education, and slightly 
lower than average in yearly mileage 

Tr} ittitud f tl I iter drivers taking the tests was very favorable 
On this accour is f that a marked educational effect will show itself in 
their subsequent accident history. Such an effect has been noted by means of 
follow-up studies that have been made of accident repeaters who have attended M 
a clinic elsewher 

The results of gation corroborate findings from other similar stud 
They point to the need of a diagnosis and treatment of violators and accid 
driver Bad d rs are not born that way. They drive dangerously because 


result of imitating other bad drivers, or because 
9 or temperamental defects of which they are 
vf all violators and 


n the clinical re-examination 
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ON THE ENIGMATIC PERSONALITY OF AMIEL 
BY E. L. TALBERT 


University of Cincinnati 


Henri-Fréderic Amiel reflects the struggles 
Geneva whose inner experience was 
with the routine of a university professor. Like Montaigne, he made 


and universality; unlike him, he possessed no sparkling 


urnal intime ot 


él 


ibited Protestant of 


n to system 
of mankind, including hi 





vhich permitted him to enjoy the foil 
Montaigne, living in the divergent currents of an age of secular curiosity, 
for individual differences in all levels of being, and accepted with 
Mother Natur 


yn, if not with p which 


ide of him 

vas unable to feel at home with the picture of himself which hi 
rnished. Obsessed by the absolutes and perfections which Calvinism 
1 into his childish imagination, he regarded 


his career as one of 


His reading of metaphysics and Oriental speculation strengthened 


tion otf the individual instance The attempt to sec 


I 4 ua 
henomena from a misty tower made him thin and unconvincing 
turned his attention to the “world”—of science, invention, and 
nt 
largely a secret, after fifty vears of dis 


f Amiel remains pretty 





Did the author of the Journal plan to baffle the reader by the very 
revelation? Was it his intent to render a clear pattern of his 
possible to trace? 
the publication of excerpts from the en thousand pages of | 
critics have examined his thought fre the angle of their special 
| 


Their pronouncements upon the complex personality of Amiel have 
fixed frame of reference for subsequent readers, difficult 
the halo of authority. The English-reading public derived a first 
in 1883 of selections from the Journal by 


on from the translation 1 
Humphrey Ward, and especially from her evaluation written in the 
tion. Mrs. Ward seizes upon the Aigh-minded Amiel, knight of the 
who finds faith beyond science and theology. It will be recalled 


yy Strauss, 


Mrs. Ward was one of the Victorians who were troubled 


Darwin, and Mill. 
lhe French-reading public has the collections by Scherer and Bouvier. Th 
ct the portions exhibiting Amiel the contemplative, the seeker after the 


of books 


the introspectionist, the lover of beauty, and the criti 


en 
her school of thought seeks to prove that Amiel is a pathological case 


icim of aboulia—fearful, incapable of decision, recessiv 
point where Amiel is 


> 


a 
the condition develops to the 


theory goes, 
He finds satisfaction in ol 


to distinguish reality from phantasy. 
z and feeling, in passing beyond the precincts of individualized menta 


jectle Ss 
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oint stresses that phase of Amiel which 


ndency.! sourget’s elaborate study analy 


nt of Journal entries published under the title 


Wy 


than that contained 1 


he cal 


zes_ this 


Philine 


k Brooks is more revealing of Amiel as a human 


n Mrs. Humphrey Ward’s translation. Previous excerpt 
affair of 


Journal had omitted reference to the love 


whom he called “Philine.” M. Bernard Bouvie 


ind M. Jacques Schiffrin bring together th 


} } 


ec al uu 





Ils tl 


d 


An 
r, M 


d his mistress, his comments upon her conversation 


love he calls “litanies”), and the soliloquies follow 
ry of the liaison furnishes a unifying base upon w 

ght and conduct when stimulated by the deepest sexu 
wn to have experienced. The excerpts indicate that f 


ars Philine, an accomplished and attractive 


1 


can offer, that she praised him extravag 





fter long meditatio 
| 


ns meticulously, that 


woman, 


antly, tha 


a: 5 
ns Wnhicl 


s and demerits of Philine, he decided in 1878, three 


if I | \ ot iny Kl ui 
ett a cle t t 
would say, should | 
accuses her of incay 
the irital ippine 
nan t cover thes 
The close and coher 
warrants not an abane 
(on or 1s tl 0 
person with a | 
i ne reentorce { 
Joseph Collin 
Lt 
xr tt 
re H ‘ 
, f 


rriage is not advisable unless it is irt 


g up to this choice are in the familiar vaci 
He admits the admirable qualities o 
ian. and at times resolves upon marria 


has scruples against imposing his wishes 


vithdrawal from bodily contact is revea 
he wishes to avoid He fears the dist 
he aiso fear what relatives and peo] 
arry Growing suspicious and censor 


acity to answer to his needs Numerous pa 





of his acquaintances. Psy 
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absence he bewails. With the material « 


s 
I t t “A t nerget« 
Xx t A ) t ‘ t 
tw d an energetic Ami hav I 
2 crit Dut net : a t pni I 
f not definit H uff 1 f I ‘ 
be great at an ( becar A 
x ting He attributed, then, all hi t 
? [ eT ‘ ni } ' l ’ ‘ t 
( ided n ntrar that 
rT in tl ‘ l v1 
le, moreover, that a consciousness of the mod 


ego-centrality played a part in his rejectio 
not always the setting for hero worship. H 
to the compensatory composition of the Jou 


acutely remarks: 


\MIEI 


( quosyncra ted ol I 
d women friends t 
\ ( ol } Im ine 
I g ot Hegel fed | t f 
in / 
tA ] it in 
pla I ( i for tl ( l 
| ect I gl ly ur ) 
W he ¢ reason nn I 
tract ( I J re al if iy? 
raul | losopher iten All 
H ter yea yf n idded physi ’ 
+r practical der 
I » that Hi 1doK l 
J 
" 
. 
F< id Jalo i tion to tl t 
Brahmanizing tat So much self l 
t with the ¢ lusion that in this field, t 
ntrality which marks his relation with PI 
( ynly a pted version may be ai ioned in 
ulable in the PAiline volume. It 1s said, foll ing 
hat Amiel had no will, and that if he could ay 
ities he would have produced that high-grade work, 
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ret 
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Psyc GY By Daniel Ka ind Richard L. §S h N York 
| Wiley and Sons, 1938. Pp. xiv+>o 
M x 0] iring he ill-d nn d title x il P VC Y 
f vcholog sociology or sociological I 
‘ position v con rating on ‘ 
( r and toget r acting ul 1 op7ect I < 
oth socol} gy 1d psvchok o\ de ndain it I I l 
It ( ous t iny scien rio t 
Ol } t } ( isIoONn nto psy r 
t I r tri . 
1 1 cl l T a if | ‘ \ { | 
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Such an approacl i in arbitr division 
difierent problems in the study of man” (p The first of t 
reats of the social world of the man on tl st t I} ul 
\ mmmon to people in an area, and of t vays considered 


ihey draw heavily upon the work of F. H Allport (both received 





degrees under him) in describing conten porary institutions A particu 
able part of their exposition is the constant reference to ant! ropological 
u orrecting the culture-blindness which has been a defect of uch 
an social psychology. Particularly vivid is the discus ion of revolution 


iding to an overthrow Deprivation does not 
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ad to revoit; without leaders propag inda, « rganization, ideo] 
n just y and a crippling sense of isolation. The 
tiol cessful revolution Even witl | thei 
t I iweantry howe I Nazi leader ire 
I yg I ( ey ha e a dyn c economi ora¢ to 
d with” (p 10), and their ordering of production will not. sett! 
of production and consumption 
I next t » sections deal vith the scientihc basis of s« proce ind 
t ocial world of the clinician: personality.” An attempt is made to 
I the basic physiological and psychological mechanisms of behavior. The 
ind glandular systems are not described with any cor ipleten 
ial illustrations are omitted 4 combined Gestalt-behavioristic po 
pted, with a generous sprinkling of Freud’s and Adler’s termini 
Holt’s concept of adience behavior (tendency to continue in activity « 
is Opposed to avoidance behavior. These two concepts are used to 
ther quite dissimilar types of descriptions taken fr the laborator 
nic, and the arm-chair 
tion on personality is disappointing. The authors trv to apply the 
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vague word-understanding, which soon disappears after the course is finished 
The last section is a bra attempt to orient the student to culture chang 
There is a long historical account of three phases of American history: t 
rural community, “the era of publics,” and “the era of social classes.” 7 
Marxian outlook is adopted: economic determinism. Attitudes and ideolog 
rise from the nomic relations of a given period. In the present era 
l cla tl situation 1s .. exposed as one of a strugele for f 
osed grouy f capital and labor” (p. 642, italics by the authors | 
%k closes witl ill for people to formulate their values ntifically 
There a \ ny dogmatic and a priori statements in tl 
Ind lw f ul lassicists by temperament. Emotion t 
d press them” (p. 648, italics by the authors) Sci 
d lot a ro ic on It exalts collective experience « 
687 Onl itt level of the { ¢ 
prob! f il behavior learly stated and 
dad (p ” 
I s upon logical dichotomi« voluntaristic is oppo 
t f | r; society (which is primary) is different from cu 
( Hegelian dialectic is utilized; conflict is distingui 
tition; simple is distinguished from generalized imitation; sugg 
opposed to trial and error learning; elementary identification is differ 
ited from ial identification. For statistically-minded scientists, rst 
tl pposit S$ al statements of the two ends of possible scales. As su 
they should ynsidered in terms of degrees, rather than in terms of either- 
ARNOLD THOMSEN 
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ft int is, synthesis to (1 t inif 
isition of social habits and attitudes, and (3) 1 
j lisct gy the unification o mn t 
' opposed on | gratio ynd tha 
sf duct Tl) growtl f { 
| pri | ind tf I prin I 
a Ise l\ t ( 470) I Oo 
ibit T 1 unself ( 
socialized ego in rt 
nl t d self-interest” (p. 4 I 
I an umnecessary and < r dd 
(rderin I ry, but Heg n t 
I of tal g about hu n ing Tr} 
» oppo 1 of muscl groups I I. K 
i ystem of factors in a defini 
t highly tracted f1 1 tl } oful 
pay t ts to Dewey's dictu that Mw irn di 
} 1 tl ist majority of writers of social § | text 
to do except passive reading. There are many iss EX 
| ng with rumor (they do not even discuss it). social fa 


integration, effect of group discussion on ing 
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d { the | th ( fr 
t 1imed uni nd | it lat 
I predi t () i orp | t in d 
ent ra oO necessary proposit 
in havi Mi ind Adler ted tl ) I 
rea | ( ira pr di tion ut o he wi V1 if i ( ol 
a r, they would limit gene t robabilities of ig 
\ cone ons can ne\ { than pl led 
mor ke opinion tha ientif trut } est we < ld 
e the « lishment of “ pr generalizations iI 
Of ] 
en e been slow t uke up this challeng I ha n 
erned with producing socially useful knowledge than with making 
nt e philosophical soundness of their assumptions. Professor Sellin 
po! | robably because of his wide acquaint e with t foreign 
wl such considerations are regarded as of more vital importance 
ire in this country, has undertaken to meet this charg He too 
! of the basic assumptions of research and finds them wanting 
point on, however, th parallel fails to hold He is ambitious and 
igh to maintain that the rigid criteria of the natural sciences 
id apply to the social science He want no dou standard 
need for a redefining of terms and the setting-up of a new fra 
criminological concepts. Only in this way, he insists, can 
Ss problems ever achieve the status of scien 
raised by the critics he consid seri t 
1dmits that the intricate variables of hun relationshi d rt 
( lear-cut generalizations. He acknowledges the unique position 
ial scientist who as observer is also a participant in t lif e 1S 
g. But such special hazards, peculiar to t cial scien hould 
t ause us to abandon hop« 
r Sellin does not squarely meet the assert ot t cri I the 
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POSITIVISM IN PSYCHOLOGY By Mortimer J. Adler (With an |] 
tion by Dr. Franz Alexander.) } 
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) Py XIX { 
ting ad provocative volur iv WwW t r n i 
t What reader could withhold | interest from a Thomiustic treat 
yy written by one who for six years taught experimental 
( ia Universit Or from a book whose introducer off 


ple of turning back the clock of history and science? Again, 


to provoked by a volur which, though concerned witl 
i] ientific and experimental psychology, reaches the con 
\ ri il t tl Vv y galaxy of laboratory \ KCI 


ge t } " 
il pursuit pt t eco intellectually restrictec 
tur id staff an opportunit o enlarg 
I \ dingly, he invited Dr. Adler otf l rsity 
( with a cou! ot four tures on ist logy a 
In printed form the lectures are entitled: (1 The concept 


nce in the modern world, (2) The position of psychology in philoso 
nong the natural sciences, (3) The history of psychology, and (4) P ycho 


inalysis as psychology. To these lectures, arranged as hierarchical proposition 


and sub-propositions covering about 120 pages, have been added 120 pag 


of notes in regularly set format. The content is indicated in the following thes¢ 


orn or yal 
Lecture I. (1) There are two kinds of knowledge: (a) sense-observationa 
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while those substituted for and existing only in the symbol constitu 
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ittle progress because it is a continuation of Scholastic philosophy and relig 
does that not indeed condemn medieval dialectics? If laboratory psycholog 
have mixed dialectics with their observational techniques, it is now indi 
that they should dispose of the dialectics. 
From the standpoint of this third attitude, then, there is good reason 
refully examining a few of Adler’s basic theses. Turn to the proposit 
first, that, because hypotheses and postulates in addition to laboratory manij 


il for all scientthe work, psychology is therefore parti 


" ’ al. Grant him the boon of calling scienufic logic and re 
tlosophy But does this mean an inevitable leap into the arms of 
[ | ( Or I lig ul iuthorit d deat 
tact \ in find a le noug! nun 
| terbehavior wi! verified resu suth 
i Q i t I cence On 
ré iwic ring of istic pl 
\ \ na iin I i 
( T Do! ig t n | < 
1 ou ctual kr ( I for 
' ( t tl } in ol ( ] 
( But er OI 1 I 
rea £ He t on 
‘ of Ol 
, psychologist’s attempt to 1 
na wit pecific neural functions Whether or not these psy 
really asserted that the brain, for example, is an organ of 
in any other way than it is for reasoning—namely, that all 
I ena are connected with the actions of organisms—conventt ynal 
logy do illow for non-organic or psychic powers Now sin 


n-organic (non-observable) processes are fair game for all poachers, A 


just as well adopt his soul faith as his brother beneath the skin e1 


hat of discrete psychic processes 

Since it is axiomatic that faith is autistic and cannot be argued, the « 
mplication is to abjure both forms. Furthermore, as soon as observed | 
jomena are given decisive weight, then it is clear that the post-Reformat 


process and the pre-Reformation soul both are names for the int 


action of organisms with stimulus objects. In sensory discriminatio1 


organism interbehaves with objects in direct contact and in reasoning 
things substituted for It is such direct objects that Adler calls individu 


universals Adler’s thinking is patent here. In true Scholastic fashi 


insforms verbal formulae, definitions, and accumulated knowledge int 
tuitional acts, or soul actions, and into supersensuous objects 

Because we are interested in the bearing this book has upon convent 
sychology and because Adler’s copious appeals to fact illustrate how t 
an be marshalled in the interest of preconstructed faith, we exhibit his p1 


of the absolute difference between man and the other animals Here 


together a set of differences—for example, (1) animals have on 
ensitive and not reasoning knowledge, (2) animal societies are instin 
vical) not moral and volitional, (3) animals can make things, but 
and finally (5) 


r multiply them, (4) animals have no language, 
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include listening to 


watching athletic sports.’ These and other | 
hadow—indeed, replace—active and creative purs 
and community leaders may profitably ask: how 


safeguarded from the domination of ready 


‘nt proffered by the universally appealing methods of shr 


may interested persons work together so as to encoul 


worthy and hygienically sound patterns of 


h will carry through to wholesome adulthood? 
device, Dr. Dimock attempted to ascertain the ar 


disorder or maladjustment among these boys. O 





ven per cent were described by this method as 


these fifty-five boys, Dr. Dimock reports, require 


and worthy interests may 


They have, however, an additional need. All of 
nost of the others appear to the reviewer to n 
vices, but also a different and richer environn 


be expressed It is to 


reader of this chapter will view these facts of maladjustm 








people, but we discover a 





the social situation which has had so import: 


Not only do we find that a restricted and stereoty; 
to the production of unusually large numbers of 
] 


so in the chapters devoted 


I perhaps IS to 25 per cent of the bovs. pos 
lity status that we have arbitrarily judged to be below the minimun 


and satisfying personality.” Friendships appear to 


ally and fortuitously developed, for the social setting is barren of experien 





concern and purpose basic to enduring friendships. 


young people during this crucial period is portraye 
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as a psychological problem 
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So-called c; 


of idents like recklessness and speeding are seen to be _ psychologic: 
worth! inasmu they are condemnations rather than explanation 
tl wvior in question. The puritanical proposals of many safety ref 
ur iticised on purely practical grounds; there is the psychologica 
that a rist be rded by fear-propaganda is less apt t fr 
is to be scared into ineptitude Tl | 
t t the driver as an individual 
la ho are at present engaged 
( ding It ised in part on interview ( 
i r r nr 
I l } t ? torist « ns up a held s 
ntment to many psy ogical d ‘ 
iw on the trafhc engineers o1 ‘ 
rhicial f t for ind ti f id 
I ntially it is a ries of ( ‘ 
oO! [ int ari of tl 
rt { 1 t n¢ CK I 
unt of past log 
( I \ i re rel to if 
() o Stat Ly ry na 
( DeSil nd | r al 
S ad ed \ , t n 
ring ad ras uon-t A few 
1 riv a tral pr | I 
ol ra ption that t percep 1 of « 
peed dey } eren ind that therefor t is no wond 
I i a 
A thoroughgoing lyst f the behavior of a man with an auton 
vould ha to includ 1 examination of the nature of locomotion, of desti 
ind path, of obstacles and barriers, of perceptual constancy, and a nu 
f other su stract problems. Books sometimes have the useful functio 
ro g ot VI out of their lethargy in the conviction that a 
10k n be written on the same subject. It is to be hoped that this 
James ]. Gu 
Sr Colleg 
THe K y S ISTI TA By Truman L. Kelley New York: 
M illan Ce ny, 1938. Pp. v+136 
For mat tud pecially some involving item analysis, there has be 
d f 1 more ad te normal probability table with the argument or 
lue for entering table in terms of area or proportion (p), rather t 
in tert ft abscissa or distance measured from the mean of the nort 
distribution 
In the present ume, Kelley presents an eight-place table of the nor 
probability function. This table has the argument p from 0.5000 to « 
and t orresponding complementary values of q from 0.5000 to 0.0001 
normal probability functions, x and (x is the distance from the mean 
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